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FORTRAN
$J08B
$FORTRAN

i COMMON

1V,

ch2ebdo,U04, JuL 1967

NOLIST

GENX(6,23), SUMI23), TEM

Pr23), VARPOR(23),

COMMON - VAPMOH[241,

QUIMQOH[23),

FpiLliatel,

FDiVapl6e],

QUIDL23)

FpeLlote)

COMMON
COMMON
COMHON

FnavaPlel,

FpsLinlel,

FDIVAP (6],

AlL6,4),

EVI6,4), =L16s4)

FRNi2$)1, ERRRAT[23), SFLZ

31, TS(BL), RFBOTIG),

BOT2161),

QUINXi61,

VAPY (48], FDH[23])

RFTOPL6)

00010
0p020
0p030
0pl40
0p050
00060
00070

TOPPLGY,
00080
00090
0pl00
oniio
00120
00130
Gpiap
0npis0
00160
0nl70
0niso
Gpl190
00200
0a210
00220
00230
In<4al
0nes0
Qo660
0ne70
0neso
0nesl
90300
0nd10
0ns20
0nss0
0ns4o
0osh0
0nd6l
0ns70
0nsB0
0ns90
0na0u
0p41l
0n420
0n4as0
0n440
0nabo
Un4a60
0470
0n4aso
0n4a90
0p500
ond>1u
0pv20
0nh 30
0p>40
00550
onpb6el
Do%70
Noob0
onb90

COMMON
CUMMON
COMMON
COMMON
COMMON
COMMON

FUILIS,FD2LIS,Fn3LLIS, FDiLIH,FD2 TH,FDSLIN
FULVAS,FD2VAS,FD3IVAS, FNLIVAH,FD2VAH,FD3VAH
PHIERK, SUMERR, BPERR, SUBRT, CHECK, SOUNT, TEST,CONDLD,
ABALOK , PHL

QUMEFD

155 ,NPT» ICONsNIReRIC, KT TERAT#JT2JD,JC, JMINSH Lo M2 NYL
COMMON NOY (20

DATA NOV/01,02,0%,04,05,06,07,08,09,10,11,12,13,14,15,16,
1 19,20,21.29,23,24,25,26.27,23:29;501

REBLD

17;181

IF THE PROGRAM 1S TO ©E CHANGED TO ADD MORF COMPONENTS
KO OF COMPONENTS 1S LIMITED BY COMPUTATIUNS USING TS8(1+60)

NOTE MAXIMUM
To 20

NOV 1 DATA

nouT

IMIT

PLATE
BOTUP
TORDN
PHEE

cPLAl
PDS UM
KROU1
TCORR
ENTH

FLOCA
FLOCH
BUBRPT
DEW?T

13
14
15
16

c
Cc
c
».C
C
C
C
c
c
4 C
C
C
C
C
c
C
c
c
c
C -

NIC = 10
NIKW = 10
CONTINUE
DO HEW
WRITE
F(:”l‘n‘kf
CALL UVRLAY
CALL LATA
CALL OVRLAY
CaLl vourv
CALL UVRLAY
CALL INIT
CONTINUE
Do 3%
MPT = [
CALL UVRLAY INOV([U4))
CALL PLATEILL)
Tk [NPT)Y £8,
CONTINUE
CALL UVRHLAY [NOV([U3]))
CALL BOTURLI)

SET OF DATA
[WIWs20011
[1hti])
(novioL) )
INOVIU2))

INOVIU3Z])

I=1.,L

‘.‘*‘:“)ﬂ-}‘h}:’}"k—"‘:'.bbbﬁbbbﬁbbb}}bbbbbbb‘bhbbbbb}}hbbb}bbbbbbbb}ﬁ

10u2, 1007

loo2

| sﬁf
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0p600
0p6lo
0n620
00630
0pe4ad
00650
0o660
Dpe70
0n6B0
0n690
0p700
0n710
0n720
0n7%0
0n740
0p750
0n760
00770
007580
0n790
an800
0nbil
0p&20
0pB30
onB40
00650

GO TO &5

CONTINUE

CALL. UVRLAY [NOV(UA)]
CALL TOPDNII)
CUNTINUE

CALL, OVRLAY (iNOV(IUZ7]]
CALL PHEE

CALL UVRLAY ([(NOV([USR])
CALL UPLAT

CALL OVRLAY [INOV[IU9])
CALL PDSUM

CALL OVRLAY ([(NOVIIN])
CALL WROUT

IF (Icon)  1n7, 1000,
CONTINUE

CALL OVRLAY [InOV(21))
CALL TCORR

CALL OVRLAY [INOV([12))
Calll, ENTH

CONTINUE

CALL OVRLAY [NOVI13])
CALL FLOCA

CAlLL OVKLAY [NOV([14]])
CALL FLOCUB

GO TO 15

END
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$FORTRAN ) $3 « 00010
FUNCT]OHN EQUILXK tA;B,CaDsT) _ 5 0pQ20
EQUILR = EXFLAZ(T+4580,0)+R+C*[T+460,0]) 00030

RETURN opU40
END i 00050




~ $FORTRAN

FUNCTION iHALP [a.3,C.T)
THALP = AT + B

RETURN

END
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FUVERLAY A i ; ST R R0 0 030
FFORTRAN . y 0pl2o
: SUBROUT[NE DATA ' 00030
COMMON GENX[6,28), SUMI23), TEMP1Z3), VAR0R[23), QUID(23) ontag
COMMON VAPVMOH[ 2381, QUIMpoHI23), FpiLIOQ(e), FDIVEPLG6), FD2LlGLS) 00050
CUMMON FO2VAP (6], FN3LIQ(6], FD3VAPI6), Al6,4), EVI6s4), =L [6s4) o060
COMMON F0l23), ERRRATIZ23), SFL123), TS(8U1, KFUOTI6), RFTOPLE) 00070
CCHMON B80T2[A), TOPPIGY, QUIDXI61, VAFY[s), FbLH[23) [ 0plAa0
COMMON FOILLIS,FDel1S,Fn3LIS, FULLIH,FD2LIH,FDOSLIN ' C 0p090
COMMON FDIVAS,FDRVAS,FU3VAS, FDLIVAH,FD2VAH,FDIVAH P 0p100
"CUMMON PHIERKR, DUMERR, BPERR, SUBRT, CHECK, SOUNT, TEST, cONDLD, RERLD 0pi10
CUMMON HBALOR, PHI ; 0pi120
COMMON SUYED 00130
CUMMON 1SS NFT ICON, NTIW,NIC, KT, ITERAT,JT,J0,JC, JMIN, M, ML M2,N, L [ 00140
CCMMON NOV 30 00150
DIMENSION NICHTS(3a0) ; 0nl6eon
FURMAT [513) Y 00170
READ (NIC,S) LeM,M1,H2,N 0nigo
JT = M+¥Mi+M2+N+1 ' 00190
JC = JT+1 LB : s . Opc00
JD = JC+1 0p210
JHIN=JT~1 : ! 0p220
FORMAT (YF8,0) 0p230
RiAD [NIC,4) (TEMP([J),J=1,JD) L 1T a s e BEsL o » 0n24o0
READ INIC,4) IVAPﬂ“[JJJJ:ll‘JU] 0pebo
READL (NT16,4) (auIBLJdy,J=1,4D) A3 ST Rel 19 0060
READ [WiC,4) (FDsL 10T, 122,01 00270
READ (NIC,4) [FOIVAP[1)21=21.L) _ _ ¥ ) 00280
READ [N1C,4) tFD2LlGr DY 12101 fpegl
READ [NIC,4) LEDoVAP Y 12240 _ LN & 00300
Re Al [NI1C.4]) [FD3LIGII)al=14L) 0ndi1o0
READ [N1U;4) [FDIVAP(I)s1=2.0) b 0ps20
FORMAT [4E20,0) ' i ; 0ns30
READ ENIC,5]1  [LALT.J),d22,4)0151,L) RABERiN , _ 00340
ReEAD [NIC:D) LIELITad)sd=1,4),1=141) 0ps50
READ [NTC,5) [IEVITI,J)»ds1,4)0=100) =~ ) 0nd60
READ INIC, 4) DILIS,FDLIVAS,FD2LIS,FN2VAS,FUSLIS,FD3VAS ) 0nd70
READ INTC, 4) FRILIH,FDAVAY,FD2LIH,FD2VAH,FD3LIH,FDIVAH D 0pSAQ
READ INIC,4) PHIERK, SUMERR , BPERK v 0ps9U
WHEN [85 15 ZEKD 0R NEG - oMLY FINAL GJTPUT 18 PRINTED 0nato
READ INJCs3) 185 » 0n410
RETURN 0nd20
EiD 0p430

{
L
v

{
{
{
P




$OVERLAY A
FFORTRAN

SUBKOUT I NE uour

COMMON
COMMON
COMKON
COMMON
COMMON
COUMMON
COMHON
COMMON
coMnon
COMHMON
corMin
COMMON
5 FORKAT
WRITE
6 FORMAT

1S IN SECTION M1 PLATES IN SECTION M2 PLATES IN SECTION N,/

2,110,123
WRITE
7 FORMAT

1G TU HIGHEST+/ vuugplLa FEED LIQULD MO_ES FEED VAPOR ENTHAL
2PY OF FEED LIQUID ENTHALPY OF FFED VAPOR,/,(E16,8,E21,8,523,b,E

327,81]
_ WRITE
1
8 FORMAT
iED
2 FEED,

B VAPOR L10uDh

WRITE

9 FURMAT

1 FQUILIBRIUM CONSTANTS C© EQUILIBRIUM CONSTANTS D,/
2 [E1v.:8,3E29,8])])

WRITE
10 FORMAT
LENTHALPY

2 [(F18,8,2E26,8))

WHITE
2010 FORMAT
1ENTHALPY

2 E16.8,2C260,01)

WRITE
11 FORMAT
1 ERROR
WRITE
12 FURMAT
1WSa/» [ 3E
HRITE
1FE I 185
FORMAT
WHITH
FORMAT
HRITE
RETURN
END

/5,984 LIiQulp VAPOR LIQUID
VAPOR,/, 16E47,81)

(NIW,8) [(FDLLIO (I FDAVAPLT),FD2LI0[T),FD2VAPTIT},FD3LIGO(
11)4FDSVAP(T), 121,01

LIMIT ON BUBRLE POINT,/,fE17.8,E2%,8,E33.,8])

19,81)

GENX (6,251, SUMLI23), TEMP[23], VARPOK[23), QUID(23)
VAPMOM[ 2381, QUIMOHI23), FpiLIOL6), FDLIVEPLG6), FD2LIO(6]
FD2VaAPLA), FpILIQL6E)s FD3VAPLG6)s al€,4)s EVIGI4), zZL[644)
FDI23)s ERRRATI2Z), SF(28), TS(80), KFBITL6), RFTOPI(A]
80T2(6]), TOPPI6), QUIDXL6), VAPY[&], FD-(23]
FDLLIS,Fp2L1sS ;FnéLIS. FDALIH,FD2_IH,FD3LIH
FULVAS,FD2VAS,FP3VAS, FNLIVAHIFD2VAH,FD3VAH
PHIERK, SUMERR, BPERR, SUBRT, CHECK, “0UNT, TEST, CONDLD, RERLD
HBALOK,PH]
SUMED
1S5, NPT 1C0N, NIU NIC, KT, ITERAT,JT,JD,JC, JMINGM, M1, M2, N,
NOV[30)
[4841INPUT DATA FOR PROB, NO, ~ USING PROGRAM 1)
[NIW,;5)
[116HNND OF COMPONENTS PLATES IN StcTION M PLATE

»124,125,125)
[MNIW,0) LaM,M1,M2,N
L6DHUFEFD FLOWS AND ENTHALPIES IN ORDER OF LOWEST EMTEKIN

(NTW, 7] FDILIS:FDALLIH,FDIVAS,FULIVAH,FD2LIS,FD2L1H,

FRDPVASFD2VAH,FOILIS,FUS_IH,FD3VAS,FD3VAH
(25H0CUOMPONENT FEED AMOUNTS,/,95H ) LOWEST FE
INTERMEDIATE FEED HIGHEST

L13LH0FUUILTIBRIUM CONSTANTS A EQUILIBRIUM CONSTANTS R

[NTIK,9) [[Ati;J]:J:l,“}J]:l!L]
[112HOENTHALPY CONSTANTS A1 ENTHALPY CONSTANIS A2
CONSTANTYS A3 FOR LIQUIDS/Z,

[WI1W,10) LRI, J)edn1,3),0121,L0)
[112HUENTHALPY CONSTANTS A1 ENTHALPY COUNSTANTS A2
CONSTANTS A3 FOR VAPOR /.,

[N|h,201f“ [[LV[IIJJJ "5!J'T"1J..]
[RZHO0ERRUR LIMIT ON i’HI FRROX LIMIT ON SUMMATION

INTHW.11] PH1EKR, SUMERR : BPERR
[55H0 TEMPERATURES VAPIOR FLORS LIQJID FLO

[iNIW,12]) (TEMPLL), VAPOR[ 1), QUIN[T),1=3,UD)
inh1,1051,1063

[2OHUONLY FINAL QUTPUT PRINTED)

INTH, 1050

[4LH00OUTPUT WILL BE GIVEN FOR EVERY JTERATICN)
INIW,2052]

4 5 6 7 unespw.l 12 18 24 13 16

0pU10
DpU20
0p0S0
0pu4ao
0pobG5S0
0pu6e0
0p070
0pUBO
fpu9o
0pio0Q
0pili0
0n120
0pl3vu
00140
00150
00160
0p170
0pl&o
lolg0
0p200
Dpz10
0pecz0
0ne30
0n240
00250
0p26o
06270
Pnesu
locvu
0p30¢
gpnsil
00S20
0ns30
0psdl
0nd50
0pd60
0ps70
0psE0
0no90
0pd00
0p410
00420
Dn<30
0n440
0450
0n460
0pavu
00480
00«90
0pb00
Op>10
opb2u
0pb30
Dohég
0ob5U
0nb6eo
fp:=70
UpSE0

17 18




FOVERLAY A

$FORTHAN
SUBROUT [NE INIT
COMMON GENX (6,281, SUMI23). TEMP[23), VAROR(23]1, QUID[23)
COMMON VAPMOH[?28]), QJIMOHI23), FD1LINR[6), FD1VEPLe), FD2LI1Q[S]
COMMON FD2vAaP (&), FpsLIglinl), FD3VAPL6), AlA,4), EVI6,4), =L[6as4)
COMMON FDI23), ERRRAT(23), SF(23), T5(80), RFBIOTI6), RFTN2(6)
COMMOwN sd712(6), TOPRI6), QUIDX[6), VAPY[S8), FUA[23]
COMMON FUOILIS,FD2L13,Fp3LIS, FDILIA,FDR2UIH,FD3LIA
COMMON FULVAS,ED2VAS,FR3VAS, FDIVAH,FD2VAH,FDZVAH
CUMMON PHIERR, BUMERR,RPERR, SUBRT, CHECK, SOUNT» TEST, CONDLD, RESLD
COMMON HHALOK, PH]
COMMON SUMED
COMMUN 1S5 NPToICONSNTWINIC, KT JTERAT»JT D JC, UMINeMaMLa M2, NuL
COMMOWN NOVI30)
SUBRT
CHECK
COUNT
TEST =
1 TERAT
ConNpLD
RERILD = 0
HEALOK
DOTI1S . 3

- OO
hHPe COCe « =
- oo

n o -a-

VAPMOHIL J)
QUIMOHEJ)
CONTINUE
DO 14 I=1,L

TSUL) =FDIL Il b DAVARPTI)+FD2LIQ[TI)+FD2VARLT)+FDILIQLT)+FDSVAR[])
CONTINUE

RETURN

END

0pUi0
0n020
0p030
DpU4a0
anoso0
Opu6l
0n070
0poBo
QpuLYo
00100
Oon1iiv
0n120
Gol3u
0nl4a0
onlsu
0nle6d
opizo
0piB0
0nl90
00200
0on2i0
0n220
une30
bp24ag
Onesb0
Ing6o
00270
Dneke
0peol
0nsoo0
0psic
0ns20




FOVERLAY

c

. SFORTRAN
; SUBROUTINE

COMMON
COMMON
COMMON
COMMON
COMMOT
COMMON
COMMON
COMMOWN
COMMDM
COMHON
COMMON
COMMON

A

PLATEL])
GENX[6229),
VAPMOH([29],
FDEVAP[6],
FOI23), ERRRATI23), SFI
BOT2(6), T2Pplel,
FOYILIS,FD2L13.Fp3LlS,
FDIVAS,FD2VAS,FPJIVAS,

SIM(23])
nUIMOHI23),
Fp3Llanlel,

TEMP (23],
FDSVAPLG]

QUIDXLléed.,

VARDR[23),
FoplLlale), FPRAVARLA],
nl6,4)
151801, RFBOTI6),
VAPY(8), FD-A123)
FOILIH,FD2_IH,FD3LIH

FRLVAH,FD2VAH,FO3VAN

23),

EVI6+4),

Quin(z3)

Fpapliotrs)

RFTOP (o)

cll6.4)

PHIERK, SUMERR, BPERR, SUBRY ,CHECK, 20UNT, TEST, CONDL. D, RERLD

HB AL OK, P4
SUMFD

I55!NPTPI:ONON!H:NIC:KT:!TFN}'!T!-JT’JD]J:;J”INIH:H.ilqzaNlL

NOV(S0)

C CALCULATION OF PLATE COMPOSITIONS

c

DO 1o

SF{J)=VAPOR{J)«EQUILK{ALT,1),A(1,2),A11,3),A11,4),TEMPLJI)/QUIDLJ)

FLIJ)

Jz=1,JT7

0,0

CONTINUE

FDtJCl
J=M+1
ForJd)
J = M
Fotd)
I
FULJ)
o ISl |
FDLJ)
J = M
FOoLJ)
J g M
FDrJ)

ERRRAU =

DO™LE
ERRRAU
IF

o4+ o+ n + 11 4 0104+0n

[1.0E20=ERRRAUY

= 0,0

FoiLIQtl)*FDILJ)
A :
FDLVaFIL])
M1 #:'1
Fo2lariy »
ML = 2
FD2VARL[]) +
M1 + M2 +1
FD3ILIQCLY =+
M1 = M2 + 2
FDIVARLL) +
1.0
Js1JT
= SFLJ)+ERKRAU + 1,0
28,28,18

+« FplJd)
Fpidl
FnrJl
FplJ)

FpldJdl

CONTINUE
= ERRRAUSQUIDLID]/quUlDLJC)

ERRRAU
ERRRAD
e RIG
po 19
tRRRAD
1F

J =
IF

NPT =

RETURN
NPT =

RETURN
EnD

Je

(1. 0E20~ERRRADI

1

(ERFRAU=LRRRADY

4
e

-

= QuliprJeyzeulpldn)
K=1:J1
= [ERRARAD«L,0)/5Fty=~1)

21,21,23

1

AVA
AVAYAY

7 Unesp“.l 12 13 14
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on010
0n020
OpL30
0p040
Opus0
00060
00070
0pLBY
0pbSO
0p100
0plic
ani20
0pl130
0p140
00150
0p160
0nl70
00180
Coi9cC
00200
0p2i0
0ne20
00230
00240
neso
0ne6l
One70
DneR0
0pevt
0ps00
0p310
00820
0p330
~0pd40
00350
0ns6od
00870
00380
Ups90
0n400
0p410
0p420
Un43c0
0p440
00450
0p4ol
0p47¢0
0n4a8y
0p490
bob0u
0n510
00520
00530

17 18




SOVERLAY A
$FORTRAN
¥ SUBROUT I NE BOTUPLT)

COMMON GENX[6,23), SJMI23)s TEMP[23), VAPORI[23), QUIDI23)
COMMON VAPMOH[28), QUIMOHI23), FpiLlo(h), FDLVAPL6), FD2LINA(6)
COMMON FN2VAP(6Y, FpiLiqalsl, FDIVAFL6), AL6,4), EVI6,4), =L(6.4)
COMMON FNE23), BRRRAT(231, SF(28), TSL180), RFBIATI6), RFTOPL6)
COMMON BoT2(6), TOPPLE), wUINXI6), VAPY([S), FD-H[23]
COMMON FULLIS,rDeL13FP3LTIS, FDILIH,FDZ_IH,FDSLIH
COMMON FULVAS,FN2VAS.FD3VAS, FDIVAH,FD2VAH,FD3VAH
COMMON PHIERK, SUMERR,BFFERR, SUBRT, CHECK, 2OUNT, TEST, CONDLD, RESLD
COMMON HEALOK, P41
COMMON SUMED
cOMMON 1S5, NPT TCONINIWsNIC, KT ITERATJT»JD»JC, JMINSMAHL, M2, N, L
COMMON NOV(30)
GENX[]a»1) = TS(1])
SUMFD = 0,0
ERRRATI(1Y = 1,0
DO 24 J=1.JT
SUMFD = SUMFD « FulJ) _
FRRRATIJ+1) = SF{JI+ERRRATIJ] + 1,0
PROD = GENX[1,3) = SUMFD
IF [PROD] 22,22,2$
GENX[I,J+1) = SFIJI#GENX([],J]+1,0E-20
GO 10 24
GENX[1,J%1) = SFUJ)«GENXI],J] + PROD + 1,05-20
CONTINUE
ERRRATIJUD) = ERKRAT(Jgl+0QulIDIJDI/ZQUIDIJC)
GENX[],JD] 5 GENX[],Jc)«0yulDIJD)/ZQUIDLIJC)
ERRBOT = GENX[I1,JD)/IERRRAT(JD)I+1,0)
DO 27 J=1{+dD
GENXN = [GERX[T1sJI=ERRAATIJI*ERRBOTI/ZUUID(Y)
IF [GENXN) £5,25,26
GENX[IsJ) = SFLJ=1)sQUIDIJmd)*GENX[],J=1)/72U1ID(J)+1,0E=20
iF [0Jvd 5LE, 0) 30R, [J=1 ,GE, J4CJ)) GO TH 1110
GO T0 27
WRITE INTW,1009) J = 1
WRITE ININ,1009} J « 1 \ '
FORMAT [1H1, 20[1H*]. 22H VORSICHT BOTUP J-1 = , 15, 20[1ir#*))
GO 70 27
GENX[1aJ) = GENXN + 1 ,0E~20
CUNTINUE
GO TO 35
RETURN
END

I rrI I I I r I I T rrIrIrIIIr IIT T IIXTIIXII
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0p010
0p020
0n030
00040
Upd50
0nl60
0av70
GoUBO
00090
00100
0nl11o0
0pl20
00130
0pial
0n150
0pl60
0ny70
0piso0
0nlgo
0ncoo
00210
00220
0nec30
00240
0pes0
00260
Qo270
0p280
0pee0
0nd00
0ps10
0pnd20
Gnssou
0nd40
0nss0
0ps60
0pd70
003860
0pd90
00400
0n410
0pA420
00430
0n440
p450
00460

" FOVERLAY A
. $FORTRAN
by " SUBRDUTINE TOPONIT)
COMMON GENX([6,28), SUMLI23), TEMP[23], VAS0R[23), QUIDI(23)
COMMON VAPMOH[23), QUIMOH[23), FDiILIQ[A], FDLVAPLG]), FDzL}th}
COMMON FR2VAP(5), Fp3LIQle), FD3VAPLG). AL6,4), EVIGEs4), EL1644)
COMMON FDl23), ERRRATI23), SF123)1, IS(80)s RFBOTIG), RFTOPLE]
COMMON BO12(6), TOPPLE), QUIDXI6Y, VAPY[s), FD4123)
COMMON FUOLLIS,Fn2L1S,Fp3LLS, FDILIH,FD2_IH,FD3LIH
COMMON FDLVAS,FD2VAS,Fn3VAS, FDP1VAH,FD2VAH,FO3VAH
COMMON PHIERK , SUMERR ) BPEKRR, SUBRT s CHECK » COUNT» TEST,CONDLDO+REBLD
CuMMON HBALOK,,FHI
COMMON  SUMED
COMMON 1S5, NPT ICON,NIW,NIC, KT, 1TERAT,JT,JD,JC, JMIN, M, ML, M2, N, L
CoMMON NUVLE3U)
SUMFD = 0.0
GENXT[,JD) TS(14
GENX[1,JC) = GENX[I,Jdp)=QulptJc)/QuintJn)
EXRRAT(JC) = QUID(JCIQUINLUD)
J = JC
DO 31 K=1,JT
SUMFD = SUMED + Fu(J)
ERRRAT(J+~1) = [ERKRAT(J] + 1,401/SF(J+1)
PROD = GENX[!,JD) = SUMFD
IF |PROD) 29,29,30
GENXI[1sJ=1) = GENX[I2J)/SFLJ-1) + 1,0E-20
GO TO 31
0 GEMNX[I,J=11 = [GENX[I,J] + PROD)/SF[J=1) « 1.,0E+-20
1 Jd.5 J=1 ,
FRRTOP = GENX(I.,13#/1ERRRATIL) + 1,0)
GENX[1sJD) = (GENATI yD)=gRRTOPI/ZQUIDIJD])
J = JC
DO i34 iKE1,.)0
GENXN = [GFENX[1,J4rERRRAT[(JI*ERRTOP)/ZQUIDL)
IF [GEMNXN] 32,32,383 y
GENXLIsJ) = (QUIDIJ*LY*GENXIT,J+1)3/SF(J)/2UIDIJ) + 1,0E=-20
IF 1J iGE% JE) GU TO0 110p
GO TO 34
WRITE IN
FORMAT t
GO TO 34
GENXT1sJ) = GENXN + 1,0E-20
S L AL |
> CONTINUE
RETURN
END

IWw,10101 J )
1ML, 20liH*1, 25H CAREFUL TOPON, J = 2152 2501H«])

1
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" SOVERLAY A
. $FORTRAN

SUBRODUTINE

COMMON
COMMON
COMMON
COMMON
CUMMON

PHEE

GENX[6,29),
VAPMOH (23,
FN2VAaP(61,

SJIMI231],

QJIMOHL23],

FpiLtlalel,

TEMP (231,

VAPOR[23],

QUINE23)

FpiLloie),
FD3SVAPTGE], AL

FDivVapl6), FD2LIQ(s]
6,41, EVI6,41, ELL6H

FDl231, ERRRATI23],

SF([231,

1S[B0).,

RFEATLG],

RFTOP(6)

HOIPL6]),

TOPpLE],

QUIDX(67,

VAPY([8), FDHL

23)

4]

COMMON

COMMON
COMMON
CUMHON
COMMON
COMMON
COMMON NOV ([

CALCULATION OF PHI

DU 36
TSLI+20)
KTIMES =
PH] =
PHIP =
SUMXD = 0,
DO 34 1=1
TSI]1+40)] =
TSULI+60]) =
SUMXD =
CONTINUE
1F
KTIMES
IF [(KTIMES)
SUMXDbo =
PHIO = PH|
PHI = 0,9
GO TO 37
. SLOPE =
PHIN =
SUMXDO =
PHIO = PHI
1F [PHIN) 42,
PH] = 0,9%PH]
GO TO 37
PHI = PHIN
GO TO 37
IF LTEST]
1F
COUNT =
GO TO 49
COUNT = COUNT
IF [COUNT] 48,
COUNT = 0,0
TEST = TEST +
RETURN
END

L
S
g
D

2

T

"
SUMA

COUNnT

1 2 3 4 5 6

[ABS[SUMXD=
KVIMES ‘= 1
41,40,40
SUMXD

FULLIS.FDN2L1S,Fp3LIS, FDILIH,FD2_IH,FU3SLIH
C FULVAS,FD2ZVAS,FP3VAS,
PHIERR, SUMERR,BPERR, SUBRT,CHRCK, OUNT» TEST,CONDLD, REBLD
HBALOK ,
SUMF
1S5, MPT, ICONNIWsNIC, KT, ITERAT,JT,JD,JC, JMIN, M, H1,M2,N, L

FDl\’AH;FD’VMhFD:ﬁVAH

PHl
D

J01

el :
ENXTT,L)/7GENX[1,JD)

INZ210JInI2)«TSI1420)«PHI+ QUIDIJD]]
11710UIDLJDY/(TSII+20)+PHI) + QUIDI(1))
« TOll+40]1

1.03=PHIERR) 44,44,30

[SUMXD=SUMXD0Y/[PHI~PHIO)
[[1,U=SUMXD) /S OPE]
SUMXD

+ PH]

42,43

49,49,45
(IPHI=1,0)=(iP4IP~-1,01]]

4do247,47
+ 1y0

- 140

49,49

1,0

AVA
ﬂnn
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0pu1p
0n020
UnU30
Upu40
Opub0
0n060
0n070
0nuBO
0ou90
Nolodo
oniio
0o120
0nl30
0p140
00150
0pléo
0p1l70
bp1so
0ol90
0neoo
0n210
0n220
00230
0ne40
00250
0neal
0ne70
0n2Bo
00290
Uns00
0p310
0ps20
0ps30
0pd4c0
0ns50
0n360
0ns70
0ns80
00390
Op40u
0n410
0n4az20
00430
Up440
0p450
0p460
0p470
0n4as0
00490
nps00
0p>10
0o»20
onb30
Dpb 40
00550
Gno6al
Ono /0
Cno80
o590

$OVERLAY A

_FFORTRAN
SUBROUTINE SPLAT
CUMMON GENX[6,281, SUNL23), TEMP[23), VARO0R([23], QUIDI23] :
COMMON VAPMOH([241, QUIMoH(23), FniLlqQ(6), FDivVaple), FD2LIQ(S]
COMMON FO2vAPLA), FD3LIgL6), FD3VAPLG), Al6,4), EVIG,4), EL[5:4)
COMMON FDI23), ERRRAT(23), SF(23), TS(80)s RFBITI(6], RFTOPI6)
CUMMON sdolr=2(6), TOPPI6), QUIDXI6), VAPY(s], FUA(23]
COMMON FOILIS,FD2L1S,Fp3L1S, FDILIH,FD2_IH,FD3LIN
COMHDN FULVAS,FD2VAS,Fp3vAS, FDLIVAH,FD2VAH,FD3VAH LI
COMMON PHIERK, SUMERR, BPERR, SUBRT ,CHECK, SOUNT,» TEST, CONDLD, RE3LD
COMMON Ho &l.OK,PHI
COMMON SUMED ; :
COMMON 1S5, NPT, 1CON, NIW,NIC, KT, ITERAT,JT,JN,JC, JHIN, M, M1, M2, N, L
CUMMON NOVI30)

c
C CORRECTION OF PLATE CUMPOSITIQNS

Do 69 I=i,L

IF (FU3VAPLL)+FD3LIQI1)) 51,511,550
KP = N

GO TO 54 _
IF (FL2vApPLl) + FUZLIOIL)) 535,53.452
KP = K+M2

GO TO b4

KP = N + M2 + M1 )
RATIO = [TS(I+40)/GENXII,UD)I+COUNT)I/ICOUNT + 1,0)
IF [ASS[RATIO=1,01-1,0E=06) 59,59,55
FACTOR = HAT1OUes[1,0/FLOATIKP+1))

J = JT

DO 58 K=1,4XP

RATIO = KaT[D/FACTOR

GENXN = GENXI1,J)*RAT1O

IF (GENXN=1.0) H6p556a57

GeNX[isJ) = GENXN

GO TO 58

GENX(lsJ) = 1,0

J = Jd=1

IF [(FDLLIQUI)+FDIVARPIT)) 61,61,60
KP = M

GO TO 64

IF [FD2LTQLLY + FD2VAPII)] 63,63,62
KP = M + M1

GO TO 64

KP = M + M1 + Mg

RATIO = [TS[1+60)/GENXTT,4) * COUNTI/(COUNT+1,0)
1F [ABSIRATIO~1,0)=1,0E-6) 69,69,65
FACTOH = RATIO®+[2,0/FLOATIKP+1])

J = 2

DO 68 K=il.4P

RATIO RATID/FACTOR

GENXN GENX[I,J)*RATIO

IF [GENXN=140) 66sb6b6267

GENX[]lsJ} = GENXN

GO TO 68

GeNX[1,J) 1.0

J o= J+l

CONTINUE

RETURHN

N AR R I R X I T X NN AR N XN XXX R T EE XXX XXX ETZEZI=ERXX

-

AFF XX XXX FERTF XXX EXETEEZEEXEERXREXNEAEXEERX




5

6

AVA
AVAVEY

7 unesprl 12 13 14 15 1o 17 18



00010
0n020
00030
0pL40
0pUL50
0n060
00070
0pU80
onl9u
pploo
up110
0pl20
0pl3c
0pl40
00150
nnl6o
00170
00180
bplou
pp2oo
0p<l0
00220
0ne3o
0p240 .
00250
0p60
027U
00280
0nz90
0ps00
0pd10
pps20
0ns30
0pd40
00350
0ps60

FOVERLAY A

$FORTRAN
SUBROUTINE PUSUM
COMMON GENX(6,281, SUMI23), TEMP[23), VA20R(23], QUID(23)
COMMON VAPMOH[23]1, QUIMOH[23), FD1LIQ(6), FD1VAPLG), FD2LI1O[S)
COMMON FN2VAP[&4, Fp3Llolel, FDIVAP(&), al6,4)s EVLGs4), ELLI6:4)
COMMON FNl23), GRRRATI2%), SFL123), TSI[80), RFBOTI6), RFTOPLG])
COMMON BoT2(6), TOPpL6], QUIDX[6), VAPYIs), FDH{23])
COMMON FDLLIS,FD2LIS.FR3LIS, FDI1LIH,FD2LIH,FD3LIH
COMMON FULVAS,FD2VAS,FN3VAS, FDL1VAH,FD2VAH,FO3VAH : _
COMMON PHIERK, SUMERR,BPERR, SUBRT, CHECK, JOUNT, TEST, CONDLD, REBLD
COMMON ABALOK,PHI
COMMON SUMFD .
COMMON 155, NPT, TCON, NI, NIC, KT, ITERAT,JT,JD, JC,JMIN, M, ML, M2,N,
COMMON NOV(30)

C

C PRODUCT AMOUNTS KECOVERY FRACTIONS SUMMMAT]ONS

SUMKD = 0,0

Do 70 I=1,L

SUMFD = SUMED + T5(1)

GENX[1sJD) = TSLI+40)

GENX[I,JC) = TS(1#%40)

GENX[1s,1) = TS[1+0D)

TOPPI1) = QUID(JDI=TS(I+40)
_RFTOP(I) = TorPLTI4/TS5(1)

BOTPIIY = QUIDILY*TS[1+60)

RFEROT(1) = sdTP[1+/7S(1]

CONTINUE

po 71 J=1.,Jb

SUM[J) = 0,0

no 71 =104

SUM[J] = SUMIJ) + GENXI[I.J)

CONTINUE

RETURH

END

L
L
L
L
L
L
L
L
L
L
L
L
L
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$UVERLAY A

. SFORTRAN
SURROUT INE WROUT
CUMMON GFNX([6,23), SUMI23), TEMP(23], VAPOR(23), QUID[23]
COMMOR VAPMOH(231, QUIMaH[23), FniLla(e), FDiVaple), Fh2LIO(6]
COMMON FD2VaP([6), FD3LIQl6), FD3IVAP(A), AL6,4), EVI6,4), EL[6:4)
COMMON Fnl2s), ERRRATIZ23), SF(23), TS[8B0), RFBOTIA), RFTOPLO)
_CUMMON BN1P(6), TOPPle), QUIDXI6), VAPY(s), FD~4(23]
CUMMON FULLIS,FD2L1S,Fp3LlsS, FDILIH,FD2_IH,FD3LIH
COMMON FDLIVAS,FN2VAS,FPAVAS, FDPLVAH,FD2VAH,FD3VaH
COMMON PHIERR, SUMERR, RPERR, SUBRT, CHECK, 0UNT, TEST,CONDL.D, RERL
COMMON A ALOK, PH : _ -
COMMON SUMFD
cuMHON 185.MPTaICUM.NIN,NIC,KT,1TERAT.JT.JD.JC,JHIN.H.Hioﬂz.NaL
COMMON NUV([30)

3 c
C OUTPUT
e

ICON = 100
_ITERAT = ITERAT + 1
IF [155) 72472,75
72 DO 78 J=1.JD
IF [ABS{SUMLJ)=-1,01~SUMERR+HBALOK] 73,73,98
73 CONTINUE S = S _
74 FORMAT (12H1PROBLEM NO,,/,17HOITERATION NO, = »13,/,53H0LIQUID M
~ 10LE FRACTIONS LISTED AS CQMPONENTS PER PLATE)
75 WRITE (NTW,74) ITERAT
76 FORHMAT [2140 BOTTOM PRODUCT,/,[5E20,8))
WRITE [NIW,76) [GENXL1.1),1=1,1L1)
JPLATE = O
DO 78 J=2,JT7
JPLATE = JPLATE+1 - . N S e L
77 FURMAT [19+0 PLATE NO, = 213.7/215E20,8))
WRITE INTW,77) JPLATE, [GENX[T,J),1=1,1)
78 CONTINUE
79 FORMAT [13HD REFLUX. /,[5E20.81)
WRITE INIW,7/9) IGENK[1,4C),1=1,L)
80 FORMAT (1840 ToP PRODUCT,/, (5F20,8))
WRITE [iNIW,H0]) [GENX[1.JD),171,L) )
81 FORMAT [3440BOTTOM PRODYCT RECOVERY FRACTIONS,/,[%5E20,8))
WRITE (NIH,81) [RF3OT[I), 121,011
82 FORMAT [3LHGTOP PRODUCT RECOVERY FRACTIONS,/,[5E20,8))
WRITE [NTW,82) (RFTOP(I1)s1=21.1)
B3 FCRMAT [27HOMOLES OF FEED AND PRODUCTS)
WRITE INTW,83)
84 FORHMAT (7040 COMPONENT FEED BOTTOM PRODUCT
3 TOP PHRODUCT, /., (111,122.8,2E19,81])
WRITE [NIW,84) (1,7S01),BOTPLI).TOPPLLY,131,0)
85 FORMAT (2H  ,/,E33,8,2E19.8]
WRITE INIW,85) SUMFD,oULID(1Y,QUID(JD)
B6 FORMAT {16HUPLATE VARIABLES)
HRITE [NIW,H86)
87 FORMAT (115H0 SUMMATIONS TEMPERATURES VAPOR F
1LOWS LIQUID FLOMWS VAP MOL. ENTHAL®2Y LIg MOL ENTHALPYs/,
2 [6E19,4))
WRITE (NIW,B7) [SUMIJY, TEMPLJ) ,VAPORIJ),0UID(J) ,VAPMOKLJ],;
1 QUIMOK{J]),J=1,JD)
88 FORHAT [{8HOCONDENSER LOAD = ,EX5,8,/,1740REBOILER LLOAD = ,E15,8
1:/;7“UPH] = ntlb.uj

ZIIIZEZII?IZIRKIIIZII'IIZI;II_II:IZZI.K2_1311313331231:{3‘311ZIIIKX
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WRITE  IN1W,88) CONDLD,REBLD,PH]
DO 89 J=1,JU
IF [ABS[SUM([J])=1,01+SYMERR+HBALOK) 89,89,98%
CONTINUE
ICON = 0
RETURN
ICON = 1
RETURN
IF RETURNING FROM A CONTROL SUBROUTINE SET ICON = =1
END

TEXTIZTITITITTX

A
AVAVEY

Vi
2 3 4 5 6 q unesprl 12 13 14 15 1e¢ 17 18



$OVERLAY A
$F ORTRAN

SUBROUT | NE TCORR
COMMON GENX[6,297,
COMMON VAPMOH [ 23],
COMMON FD2VaP([6), Fp3L!IQle), FD3VAP(6
COMMON Fol231, ERRRATI23), SFI(23), TS
COMION BOTP(6), TOPPLE), QUIDXI6E), VA
COMHON FOLLIS,FpaL1S,Fp3Lls, FD1LIH,
COMMON FULVAS,FD2VAS,Fn3vAaS, FD1VAN
COMMON PH]ERR, SUMERR, BPERR, SUBRT, CHE
COMMON HBALOK, PH]

COMMON SUMFD

COMMON 155, NPT, ICON,NIW,NIC,KT, 1TERA
COMHON NOV(30)

SUM(23), TEMP(23]),
QUIMoH(23), FD1LIQ

CORRECTION OF TEMPERATURES

38

99

100

- DO

"CALL. UOVRLAY

DO

oUIDXL]]

INOVI25))

09  J=1,JC

Q¢ 1=1,1

GENXU1,J) = SENX{1,J)/SUM[J)
CONTINUE

DO 100 Is1,L

QUINDX(TI] = GENX[!,1)

CALL BUBPT [QUIDX,TEMPL1],A,L,RPERR)
DO 1020 JspdT

T = TEMPLJ)

iop1 I=1,|L

QUIDXLI)] = GENXI[14J)

CALL BUBPT [QUIDXsT,A,L,BPEKRR)
TEMPIJ]) =
CONTINUE
DO 103

DO

I=1.L :
= GENX([1:J0)

CONTINUE

CALL BUBPT [QUIDXsTEMPIJC),AsL,BPERR)
TEMPLJD) = TEMP[JU]

" RETURN

END

L unesp

2 3 4 5 6

{COUNT«TEMP(J]+T]1/[COUNT+1,0)

00010
0n020
00030
00049
0n050
0nU60
00070
0pUBO
ono9o0
0plo0
0np110
0pl20
0n130
0pl40
oniso
0ple6d
0pl70
0niao
0p190
00200
0pn2lo0
00220
00230
0p240
00250
0p260
00270
0p2acl
0p290
Cos00
00310
0pd20
00330
0ns40
0ps50
00360
00370
Dosal0
Nnda0
00400

VA2OR[23), QUID(23)

(6), FDLVAPLG], FD2L10(6)
), AlG6,4), EVIG,4), ELI&:4)
(801, KFBOTI6), RFTOPLGH)
PYls), FDH[23)
FD2L1H,FD3LIH
,FD2VAH,FD3VAH _
CK, ZOUNT. TEST, CONDLD, REBLD

TodT,JD,JC, JMIN, M, ML, M2, N, L

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
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0p010
00020
00030
00040
0poUs0
0pU6D
0p070
0n0BO
Vo090
Gploo0
npl10
Unl20
Vo130
0ni40
0pis0
0pl60
00170
00n180
00190
Up200
0pei0
00220
00230
0p240
00250
Do260
00270
UnZ2Ko
0o290
DosS00
0ps10
0nsS20
bps30
00340
00350
0n360
0nd70
Dpdsso
0p390

$OVERLAY A

. $SFORTRAN
SUBROUT INE ENTH
COMMON  GENX[6,23]1, SUMLI23)s TEMP[23), VAP0R(23], QUID[23)
COMMON VAPMOH[23), aJIMoH(23), FpiLla(e), FDIVaple), FD2L1Q[6])
COMMON FDZ2VAP (64, FR3LIQL6), FDSVAP(6], Al6,4)s EVI6,4), EL16+4)
COMHON FOL231, ERRRAT(23), SF(23), TS(80), RFBITLIA), RFTOPILG)
COMMON BOTPL6), TOPPL6), QUIDXI6), VAPY[s), FDH[23)
COMMORN FOLILIS,Fp2L1S,Fp3LlS, FDILIH,FD2_IH,FD3LIH
COMMON FOLIVAS,rN2VAS,Fn3VAS, FDLIVAH,FD2VAH,FD3VaAH
COMMON PHIERR,SUMERR,RPERR, SUBRT,CHECK s 2OUNT+ TEST,CONDLD» RERLD
COMMON HUALOK,PH]
COMMON SUMFD
COMMON IS5, NPT, ICON,NIW,NIC,KT,ITERAT,JT, JD,JE,IMIN, M ML M2, N, L
CUMMON NOV(30) Sani

"C CALCULATION OF MOLAL ENTHALPIES

DO 105 J=1,J7
_ VAPMOHILJ) 0.0
QUINOHLJ] 0,0
SUMY = 0,0
DO 104 I=1,L
"SUMY = SUMY+ GENX[I,Jy«EQUILK[ALT,1),A11,2)0A0T23)0A01,4),TEMPLJY])
VAPHOHIJ] = VAPMOH(J) + THALPIEVII,1),EVII,2),EVI]1,3),TEMP[J])«GEN
IX[1,J)*EQUILKIALT 1),ALT02) AT, 3},Att.4J.TEMPzJJ1 _ i
QUIMOHIJ) = QUIMOHIJ) + THALPIELII,1),ELIT1,2),ELI1.3),TEMP(J]) )=
1 GENXII.,J)
104 CONTINUE
VAPMOHIJ) = VAPMOH(J)/SUMYy
7105 CONTINUE '
OU{MOH{JFJ = 0,
DO 106 =i,L
uUlHDHtJCJ = 4
=1 GENX[1,JC)
106 CONTINUE
i QUIMOHIJD) = QUIMOHTJC)
RETURIY
END

0

UIMUH(JC) + THALPIEL[I,21)0EL[1,2)2ELLT143)TEMPLUC)Iw_

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
_0
0
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SOVERLAY A

$FORTRAN

o SUBROUTINE  FLOCA _
CUMHON LENX[6,20), SUMI231, TEMP(23), VAR0R({23], QUIDI23)
COMMON VAPMOH[28), QUIMOH(23), FplLlQlél, FDLVapl6e), FD2L1QL6]
CUMMON FoevapPlsd, Fp3Linlel), FD3VAP(6), Al6,4), EVI6.4), ZL(644)
COMMON FD(231, ERRRATI(23), SF[23), TS(80), RFBITI6), RFTOF(6)
COMMON unTo2(6), TOPPL6)Y, QUIDXL6E)s VAPY([5]), FDH[23)

" COMMON FOLLUS,FD2LIS,FD3LIS, FDILIH,FD2_1H,FL3LIH

COMMON FULVAS,FD2VAS,FD3VAS, FDLVAK,FD2VAH,FD3VAH )
CUMHON PHIERK, SUMERR, BPERR, SUBRT,CHECK, ZOUNT. TEST,CONDLD» REBLD
COMMON HBALOK,PH]
COMMON SUMFD
COMMON 1S5,NPT, 1CON,NIW,NIC,KT, ITERAT,JT,JD,JC, JMIN, M, ML, M2, N, |
CUMMDN NOV30)

c
"C CORRECTIONW OF FLOWS

Do 108  J=1,J4C
FULJ) = 0,0
| FDH(J] = 0.0
J = M+1
FDIJ) = FDLLIS = FOLJ)
FDH(J) = FDLILIH « FDH{J)
J o= M+2 . i
FOLJ) = FPLVAS « FD[J)
FDHIJ] = FD1VAH « FDH[J]
J =M+ ML % ]
FDILJ) = FU2LIS =+ Fnidy
"FDH[J] = FD2LIH + FDH(J]
J s M+ ML ¢+ 2 _
FDILJ) = FD2vas + FD[J)
FDH[J) = FD2VAH + FDH(J)
--J=H+M1+H2+1
FDIJ) = FP3LIS = FDLJ]
CFDH{J) = FD3LIH + FDH(J)
J 2 M+ ML ¢« M2 + 2
CFDtJ) = FD3VAS + FDLJY
FDHtJ) = FD3VAH « FDH[J] ]
VAPOREJTY = QUID(JD) + QUID(JCY = FDIJC)
DO 109 I=i,L
S 109 TS[1+20) = U,0
IF (FOLJC)) 117,117,310
110 DO 111 [=1.,L
1411 TSUI+20) = FD1iVAP[1)
IF (FU2VAS) 114,114,112
112.D¢ 113 [I=i,L
113 TS(1+20) = FD2VAR(I)
114 IF ([FD3VAS) 117,117,145
515 Do 116 1=i,L
116 TSIL]+20) = FDOSVARLI]
117700 438 tledgl )
VAPYII) = [UUID([JD)«GENX[1,JD] + QUID(JCI*GENX[I,JC) » TS{I+20)1)7/
1 VAPORLJT)
118 CONTINUE
i CALL OVRLAY ([NOVIX6])
CALL. DEWPT [VAPY,TEMP[JT),A,L,BPERR]
VAPHMOHIJT)] = 0,0

P
atr
p
P
P
P
P
P
P
P
P
P
p
P
P
uLgy
P
P
P
i
P
AL
P
P
<]
B
P
P
P
P
P
P
P
IF
P
e
P
=P
P
P
P
P
P
._.P
P
P
P
P
P
35
P
P
P
P
P
P
P
P
P

A
AVAVAY

Vi
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el

DO 119 [=1,L
VAPMOHIJT] = VA
0 1MPLUT]))
119 CONTINUE
RETURN
END

PMUHIJT) + VAPY[I)*THALPIEV({1,1)s5yl1+2)4EVLI]s3).TE

R i v M v B v Hi +

A
AVAVEY
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SOVERLAY A
SFORTRAN
SUBROUTINE FlLocd
COMMON GENX[6,239), SUMIP23), TEMP[23), VAPOR[23), QUID([23)
COMMON VAPMOH(2$), QUIMpH(23), FpiLin(e6), FDLVApPLI6), FD2LIO[SG)
COMHMON FDZVAP[&3, FD3LIQ(6), FD3VAP(&]), Al6,4), EVI6,4), cL[5.4)
COMMON FNL235), ERRRATI23), SFL281, TSI80), RFBITLGY, RFTOAI6]
_COMMON  8D12(6), TOPpl6), QUIDXI6]), VAPY(S], FDA[23)
COMHON FULLIS,FD2L1S,Fp3LIS, FDILIH,FD2LIH,FD3LIH
COMMON FOLVAS,FN2VAS,FP3VAS, FUDLVAH,FD2VAH,FO3VAH = A
COMNON PHIERK, SUMERR, BPERR, SUBRT,CHECK, 20UNT, TEST, CONDLD, RE3LD
CUMHON HBALOK,PH]
COMMON SUMFD
COMHON 1S3, NPT, ICON,NIW,NIC, KT, ITERAT,JT,JD,JdC, JMIN,M, M1, M2, N,
COMMOWN NOV (301 :
~ CONDLD = FDHILJC) *+ (OuIDLYD) + QUIDIJC) = 7FDLJYCII«VAPMOHIJUT] e QUT
IND(JCI*AUINMOHIJC] = QUIDIJINI*QUIHOHJD]
~ REBLD = CUNDLU = WUID[1)+QUIMOH[1]) + WUID{JD)«QUIMOH[JD) - FDILIH
1 = FDLVAH = FD2LIH = FD2VAH = FD3LIH = FD3VAH
__SUMFD = 0,0
SUMFDH = 0,0
HBALOK = 0,0
BOTTH = QUID[IL1]*QUIMOKH(1)
DO 131 J=1,JMIN
SUMFD = SUMFD + FD(J)
_SUMFDH = SUMFDH + FOH[J) sl AL A i I TR e e
QUIN = [RERLD + SUMFDH = BOTTH = VAPMOHI[J)#[SUMFD=QUIDL1)})) 7/
[VAPMUHR L J)=QUIMDOHIJ+1])
VAPN = QUIN = QUID(1) + SyMFD
IF [AUS(QUIN-UQUID[J+1))=0,1+001D(J+1Y) 120,120,222
IF [ABS[VAPN=VAPOR[J))=0,1*VAPORIJ)]) 121,121,122
QUIDLJ*1) = QUIN _ o]
VAPOR([J] = VAPN
GO TO 131 o
HBALOKR = 1,0
IF (QUIDIJ+1)=VAPUR[JY) 123,123,127
1F [QUIN=QUID(J*13) 124,124,125
QUIDIJ+1) = 0.9%QUID(J+1]
GO TO 126
QUIDIJ+1) = 1,1+QUID[J+1)
VAPOR[J) = QUID[J*1) ~» QUID[1) « SUMFD
GO TO 131
IF [VAPN=VAPDRI[JI} 128,128,129
VAPOR[J] = 0,9«VAPORLY)
GO TO 130
VAPQR(J) = 1,1*VAPOR(J]
QUID(J+1) = VAPOR[J) + QUID(1] = SUMFD
CONTINUE
RETURN
L ENDL

A
AVAVEY
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SOVERLAY B
$FORTRAN

SUBROUI'NE  3UBPTIQUIPX,T,A,L,RPERR]
DIMENSTON QUIDALS), Als.4]

SUBROUTINE FOR CALCULATING BUBBLE POINTS

KTIMES = 1

18P = =1

SUMY = 0,0

18P = [BP + 1

DO 4 [=1,L NE
Y = EQUILKIALTI,11pA01,2)0A0123),A01,4),T) » QuUIDXETD)
SUMY = SUMY & Y

CONT INUE i

IF [ABS[SUMY=1,U)"BPERR] 8,8:5

5 KTIMES i= KT IMES » 4

IF [KTIHNES) 7,646
SUMYO = syMy

S TO0 =T

T =7+ 10,0

GO 70 3

SLOPE = [SUMY=SUMYD)/(T=Tnl

TN = ((1,0=SUMY) / SLQPE] + T
SUMYD = SUMY

T0 = 7T

T = TN

GO TO 3

CUNTINUE

WRITE [10,101) 13P
FORMAT {110X,3A48P ,14)
- RETURN

END

A
AVAVEY

nno10

00020
Jpl30
Unu4u
0n050
0n06&D
0nu70
0puBO
0pdso
Oplu0
00130
00140
00150
0pléo
0ni70
00180
0pl9o0
0p200
0p210
0n220
0n230
00240
0n250
00260
0n270
00280
0n2oo
Onsoo
0pS10
0nd11
Dpsle
0psid
0p320

Vi
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unulo
0pl20
0nudg
0po4Q
0n050
onl60
Dol70
0p0&a0
vebao
0ping
0nil30
0140
0pls0
Onlisl
00170
00180
0nig0
0n200
Upedl
0pz220
G230
0ne4al
0nezso
o260
one?7d0
Dp2an
gnZel
gnaQo
06310
0ndil
vps12
Dps1d
0ps2u

FUVERLAY B

SFORTRARN
SUBROUTINE  DEWPY tVAPY,T,A,L,BPERR]
DIMENSION VAPYLl6), Al6,4]

SUBROUTINE FOR CALCULATING DEW POINTS

DR iz =wy

KTIMES =

SUMX = 0.0

1P = IDP + 1

DU 4 [23 L

X = VAPYI1)/E5QUILRIALT,L),A(1,2),A(01,8),A11,4)},1)
SUMX = SUMX + X

CUNTINUE :

IF {(ABS{SUMX=1,0}"BPEHRR] BB 5
KTIMES = KTIYES = 1

1IF (KTIMES) 7:6,6

SUMXO = SUMX

TO

T = 10,0

[SUNX=SUMX0) / (T=TO)
1, 05UHX) / SLOPE) + T

SUMK

mnmwmownmwmmnmwmnminmnmumununmnnernnuenonwewe;n

o

]

0
U

1
T o=
GO TD 3

CONT I NUE

HRTTE {10,101) [op
FORMAT " [110X,3HDP ,14)
RETURN

Ead

TR Fa Jh7 7 o BV PR O

A
AVAVEY

Vi
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FDATA
ROUT [ NE:
NAME -

s KP

DATA
OVERLAY A
DOUT
OVERLAY A
INTY
OVERLAY A
PLATE
AY A
I0TUP
UVtRLn1 A
OPDN
OVERLAY A
PHEE
UVERLAY A
CPLAT
OVERLAY A
PUSLM
U'.‘i'.‘. I':L.!"n f A
WROUT
OVERLAY A
r"‘r] |\I'
UVERLAY A
ENTH
UVERLAY A
FLOCA
OVERLAY A
FLOGB
RILAY A
BRUBPT
OVERLAY u

Fa lI
OVERLAY P
LIBRARY

ov ERL

OVk

HELOU
FACTOH
060600
06640

s
NG

s N
NE640

s N
Q6046

» HUH

ELHAD
¢ N
D6E6AG
» N
6od0
» N
06640
s N
je6daco

s N

06040
: N
06640
+ N
JeGah
;s N
(6646
iA ]

(IS

y NUM

10442
» i
i044¢

.
] )

ROUTINES USED

14
11010

4501
IRERT)

IUP

ENTRY
POINT
GelUOU
6640

JHRER

WEHEOAD

NJMARER

Hobhdo

JHBER

JeH040
HeR
DAL 4O

JHAER

gad4o

JMHER

GHodo

JHMARER

UGEB40

JMBER

IMBER

VeG4

UMBER

Uabao

JMBER

Unrdb

JMBER

UHbH4b

(UHBER

Uaodh
LR

1442

JMRER

N442

* L

JHRER
130149

11404
NOT

5

USED

6

ROUT 1 NE
NAME
EquUIL
STARTS
STARYS
STARTS
STARTS

STARTS

STARTS
STARTS
STARTS
STARTS
STARTS
STARTS
STARTS

STARTS

RELOC
ACTOR
K 06444
06645,
06645,
06645,
néo4s,
16645,
16645,
06645,
06645,
06645,
06645,
06645,
06645,
06645,
(6645,
10442,
10442,

11106

11430

LOWEST C

EMNTRY

POINT
V6444

LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
lLENGTH
LENGTH
LENGTH

11116

11410

UMMON

AY‘YAY

unesp @,

ROUT INF

NaME

THALP
nis74,
01514,

00345,

0725,
0U500,
pieia,
00623,

01040,

12

RELLOC

FACTOR

06555
LOWEST
LOWEST
LOKEST
LOWEST
LOAEST
LOWEST
LOMEST
LOWEST
LOWESY
LOWEST
LLOWEST
LOWEST
LOHEST
LOWEST
LOWEST
LOWEST

132
L74

13 14

ENTRY

POINT

06256
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMHON
COMMON
CoMMON
COMMON
CoMnon
COMHODN
COMMON
COMMON

112132
11274

15

16

ROUT Tt |
NAME |

35870
35370
$5370
35370
35370
35870
$H$70
355710
35870
35371
35374
365570
358710
355710
35370

353570

17

18



AB - Listagem do Programa para os Exemplos III.1l.B e III.1.C
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FORTRAN [V, CD225H6,004, JUL 1967

$J08 NOLIST»NOCAKDS

FFORTRAN

‘ COMMON GENX (6235, SUMID3), TEMP[23), VAS0R(23), QUID[23)
COMMON VAPVMOHI2S), oUIMpH(23), FpiLIQi6), FDiVAplel, FD2L10(6)
COMMON Fozvar (e, Fp3Lliglel, FD3VAP(6), Al6s4)s EVI6,4), EL[6414)
COMMON FD{23): ERRRAT[23), SF(23), TS[80). RFBOTI6), RFTOPLG)
COMMON BOTP(6), TOPPLE), QUIDXIO6Y, VARY[5), FDA[23]
COMMON FDILISFD2L1S,Fp3LIS, FDILIA,FD2_ 1H,FD3LIH
COMMON FULVAS,FD2VAS, FD3VAS, FDLVAH,FD2VAH,FOZVAH
COMMON PHIERK ; SUMERR, BPERR, SUBRT CHECK s OUNT TEST, CONDL D, REBLD
COMMON HEBALOK,PH] i
CUMMON SUMFD
COMMON TSSO NFTsJCONGNIWeNIC BT L TERAT s JTaJD,JC, IMINIM ML M2, NGLL
COMMON NOVI3G] _
DATA ”0\1/01:U;;rﬁtil,{'ﬂ,[i‘.?lﬁbf 07,08, (‘-9’.5.0»11,1?"315:14,15;16. 17!1.“:
n§ 19,20,241022,23:424425,26227:25,29,350/

Lo W o |

IF THE PRQGRAM IS TO BE CHANGED TO ADD MORE COMPONENTS , NOTE MaYihuUy
NO OF COMPONENTS IS LIMITED gY COMPUTATIUNS USING TSql+60) TO 20

NOV 1 DATA
pourt
INIT
PLATE
BOTUPR
TOFDN
PHEE

C
C
C
c
&
C
o
C
C
c
C
¥
c
C
c
c
C
c

I ST W Y

Qo

NIC =
NIWw =

1000 CONTINUE

c DO NEW SET OF DATA
WRITE (NTHW,10044

1001 FORMHAT [1HY)
CALL OVRLAY (NOV(U1))
Calll b
TEMP(11=380,.0
QUIDX(11=0,50
QUIDX[2)=0.30

5120,40

- 4 n
“Usg &l

i

L Y
(1
o

auipxidl=on,

QUIDX (4]
CALL O
CALL ¢t
20

M
1y

VRLAYINOVILDY)

UBPTIQUIDX, TEMP (1), AsLsBPERR)

i i _‘:1-'5.;..153

TEMPIJ) = TEMP[1)

CONTINUE

FDi1LIH = 0,0

o 204 el

FDLiLIH e FDALIH » FDILIQUII»THALPIELI] 1) EL12,2),ELLL,8),TED

A
AVAVAY

L unesp ),




CONTINUE

CALL OVRLAY INOVIU2))

CALL DOuUT

CALL OVRLAY [NOVIU3]))

CALL INIT

CONTINUE

DO 35 I=lel:

NRY = O

CCALL OVRLAY [NOVIUA4))

CALL PLATELI])

1F INPT) 26, 20U2, q002
1002 CCONTINUE

CALL OVRLAY [NOV[05))

CAlLL BOYUPLI]

GO TO 3%

CONTINUE

CALL OVRLAY INOVIU6))

CALL TOPDNILI

CONTINUE

CALL OVRLAY ([NOVIO7))

CALL PHEE

CALLL OVRLAY ([nOVIUB]]

CALL CPLAT

CALL OVRLAY [NOVIUD))

CALL PDSUM

CALL OVRLAY [NOVI[1O0)]}

CALL WRQU]J

IF [ICONY 107, 1000,

CONTINUE

CALL OVRLAY [NOVI11))

CaLl, TCORR

CALI, OVRLAY (nOV(iZ))
CALL ENTH

CONTINUE

CALL OVRLAY [NOV[LZ)]
CALL FLOCA

CALLL OVRLAY ([NOVELlé4)})

CALLL FLOCB
Gd ‘YO ib
EnD

A
AVAVAY
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$FORTRAN
FUNCTI
G =7

ON  EQUILK
+ 459,69

fl‘.:ﬂrCthT}

2 = [[DeQeClrUu+B)rQ+A

EQUILK
RETURN
END

s Zeleix(

6

L unesp

A
AVAVEY
b/

Vi
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FFORTRAN

FUNCTION THALP [4,B,C,T)
0 = T+459,69

7 = [C*Q¢Ble0eA

THALP = 22

RETURN

END

A
AVAVEY

Vi
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SOVERLAY
$F ORTRAN

A

"SUBROUTINE DATA

COMMON
CCMMON
COMMON
COMMON
COMHMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

GENX[6428), SUMI23)s TEMP(23), VA20R([23), QUIDI[23)
VAPMOH[28), QUIMpH[23), FpiLiQ(6), FDiVAapl6), FD2LICL6)
Fn2var(e6t, Fp3Lialel, FD3VAPI6), Al6G,4]), EVIG.4), EL[6:4)
FO(28), LRRRAT[231, SF(23). TS(80), RFBOTI6), RFTOP!6)
BoTP{6), TOPPLE), QUIDX[6)s VAPY(S8), FDH[23)
FRILISFD2L)SFpSLIS, FDILIH,FD2LIH,FD3ILIH
FOIVAS,FD2VAS,Fp3VAS, FDLVAH,FD2VAH,FOZVAH
PHIERR ( SUMERR, BPERR, SUBKRT ,CHECK, COUNT TEST.CONDLDsRERLD
HBALOR,PH]
SUMFD
IS5 NPT ICONsNIWeNIC, KT JTERATJT,JD,JC, JHIN, MyML, M2, N, L
NOVI3ZDS

DIMENSION NICHTS[380)

FORMAT
READ

[(5131]
(INIC,3) L.JM,"il;H:'_’rN

JT =2 MeM1+MZ2eN+]
JC = JTa}
JD 5 JC#%
JHIN=JT =1

FORMAT
READ
READ
READ
READ
READ
READ
READ
READ
READ
FORMAT
READ
READ
HEAD
READ
READ
READ
WHEN

READ
RETURN
END

il
L5
D
=]
[S—“_: 1S ZEKD OR c r Oh'l L

[9F8,0)

INTC,4) [TEMP(JY,d=1,4D)

(NTC,4) IVARPORI ) s Jd=1,JD)

INIC, 4] (QUIDLJYJ= 15.J01

[NIC,4) (FDALIOIYel=tol)

INICeA) [FDIVAPITI)al=1sL)

INIL,4) (FD2LTOUI) e 1254l

[NTCs4) [FD2VAPIYal=40L)

INTC:4) [FO3LIQII)»I=14L0)

INIC,4) (FD3VAP[I)al=1.1)

[4E20.0)

INTC,5) Lea =1,4),1=1,L)

(N]JC,5) LLe ]:» =1,4) 15240

INIC,5) f f Jyed= ]1,} "1;L1

(NIC44) at ,;P‘v LIV, FD2VAS,FDILIS,FD3IVAS

INTG,4) ) ] }T1VIP ?#1 1, FDEVAH,FDSLIHLFDEVAH

I;;Il:’rw] f " \P’jfl"l KRR B '»_’
Fil

+F
F

wnL 0JTPUT 1S PRINTED

[NIC,3)

A‘."AY

Lunesp L, L




SOVERLAY A

$FORTRAN
SUBROUTINE pouT
COMMON GENX[6,23), SUMLI23), TEMP([23), VAPOR([23], QUID([23)
COMMON VAPYOH[28), QUIMOH[23), FDLLIQ[6), FDi1VAPL6E), FD2LI0[6)]
COMMON FD2VAP[63, Fp3LIQLO), FD3VAPLG), A[6,4]s EVIGe4), ELL16:4)
COMMON FD[231, ERRRAT(231, SF(23), TS[(80). RFBOTL6), RFTOPl6)
COMMON BOTP{6], TOPPL6Y, QUIDXI6Y. VAPY(S]), FDH{23)
COMMON FOLLIS,FD2LiS,Fp3LIS, FDILIH,FD2LIH,FDSLIH
COMMON FDIVAS,FDR2VAS,Fp3VAS, FDIVAH,FD2VAH,FD3VAH
COMMON PHIERR, SUMERRBpERR, SUBRT, CHECK: ZJOUNT» TEST.CONDL D REBLD
COMMON HBALORK s PH]
COMMON SUYED
COMMON 1S5, NPT ICONsNTWANIC KT JTERAT A JTadD,JC IMIN, MM M2, N, L
COMMON NOVISD)

% FORMAT [48HLINPUT DATA FOR PROB, NO, USING PROGRAM 1)

WRITE [HNIW5]

6 FORMAT (116HONOY OF COMPONENTS PLATES IN SECTION M PLATE
1S IN SECTION M1 PLATES IN SECTION M2 PLATES IN SECTION N,/
2,110:123,124,12b,125)

WRITE ENIHLO) LeM, M1 42, N

7 FORMAT [65HOFEED FLOWS AND ENYHALPIES IN ORDER OF LOWEST ENTERIN
16 TO HIGHESY,/,91H070LES FEED L[QUID MOLES FEZp VAPOUR ENTHAL
2PY OF FEED LIOUID  ENTHALPY OF FEED VAPOR,/,(E16,8:E21,8,E23,8.F
3274,861)

WRITE INLK,47]) FDILIS,FDILIHFDIVAS,FDIVAH,FD2LISFD2LIH,
b1 FD2VAS, FD2VAH, FDELIS, FDELIH, FD3VAS: FDSVAH

8 FORMAT  [23HUCOMPONENT FEED AMOUNTS,/,95H LOWEST FE
140 ; INTERMEDIATE FEED HIGHEST
2 FEED,/,96H LIouiD VAPOR LiQuin
3 VAPGR LIGugDd VAFOR,/,[6E47,8)]

WRITE [MIW8) LFDLLIOET) e FDLVAR(L),FD2LI0(1)FD2VAP[T)FD3LIOT
11),FD3VARP{T).1=2,L)

9 FORMAT 1113K0EQUJLIBRIUM CONSTANTS A FJU!l:b“IUh CONSTANTS B

EQUILIBKIUM CONSTANTS C EGUILIBRIUM CONSTANTS Do/
2 [E19:B8:,3E29.8]1)
WRITE [NIH,9) [!.-"‘fl.h”r-}:l,‘}}p[xjki]
10 FORMAT [442HOFENTHALPY CONSTANYS Al ENTHALPY CGONSTANTS A2
1ENTHALPY CONSTANTS A3 FOR LIQUID:Z,
2 (E18.8,2E26,E811}
l:[*r (Nfwa d0) (ELIT,J)sd21s3).1344L0)
T [112HUENTHALPY E-PSThNTS h1 ENTHALPY CONSTANTS A2

LPY CONSTANTS A3 FOR VAFOR o/,
{1ih;{,(t?o,ul)
WRITE INIW,2010% I!tV{asJJrJ-L;ﬁJ’ ety
11 FORMAT ["‘-r"'ir RROR L1MIT ON PHI 03 LIMIT ON SUMMATION
1 ERROR LIMIT ON WWE POINT,/Z,[ELT. 25,8,E33.:8))
WRITE INTW,21]) P =;ﬂ“,suNFP ,xptru
{2 FORMAT TEMPERATURES VAPOR FLO#S LIoJIn
1WS /s L 3E10
WRITE 1N, 12 [TEMPLYIVAPOR[1),QUID(Y)a1=1s20D)
IF t1S%) 105 1051,1053
FORMAT  [26HUONLY FINAL OUTPUY PRINTED]
WRITE INIM,10501%
FORMAT [41H00UTPUT WILL BE GIVEN FOR EVERY ITERATION)
MRITHE [[-_I'.-.';Eﬂf-f’i
RETURN
END

L

A‘A'AV

L unesp ™,




SOVERLAY A
EFORTRAN
SUBROUTINE  INIT
COMMON GENX[6:23)s SUMI23): TEMP[23], VAPOR[23), QUIDI23)
CQMMON VAPMOK[28), QUIHMpH[23), FpiLle(6), FDLVERP(6), FD2LIQ(6]
COMMON FD2VAP[6Y, Fp3LIQl6), FDIVAR(&), A[6,4), EVI6,4), EL[6,4)
COMMON FDI{231, ERRRAT(2Z), SF(23), TS[80), RFBOTI6), RFTOPLG)
COMMON BOTP(6), TOPPLGES, QUIDX[E), VAPY[S), FD-H(23)
COMMON FOLLIS, FD2LIS,FD3LIS, FDL1LIMH,FD2LIH,FO3LIH
COMMON FOLVAS , FDR2VAS,Fp3VAS, FDLIVAH,FD2VAH,FO3VAH
COMMON PHIERR, SUMERR,BpERR, SUBRT(CHECK  SOUNT 2 TESTCORDLD, RERBLD
COMMON HBALOK, FH]
COMMON SUMFD
COMMON IS5, NPT ICONNIWsNIC,KY, TTERAT ;JT,JD,JC,JHIN, M ML M2, N, L,
COMMON NOV 30}
SUBRT =
CHECK =
- COUNT =
TEST = 0,
n

)

o oo
I e OO DOD= » =

N e O

0
0
0

ITERAT
CONDLD
REBLD = 0
HBALOK =
DO *13 )
VAPHOML.J)
GUIMOHT J)
CONTINUE
DO 14 l=4.:L

YSI]) =FDALIQ(T)erDIVAP[y«rD2LIQIT)+FD2VAR[T)+FDILIULL)+FDSVAR(])
CONTINUE

RETURN

END

=
. » O
c o

M

A
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$OVERLAY A

FFORYRAN
'SUBROUTINE PLATELT])
COMMON GENX[6428), SUMI23), TEMP[23), VARDR(23), QUID(23)
COMHMON VAPMOH[23Y, qUIMpHI23Y, FpiLIG(6), FDiVAple), FD2LIO(6)
COMMON Fh2vAaPL6Y, FD3LIQI6)s FD3yAP(E)s Al6,4)s EVIG,4Y, EL[624)
COMMON FD{23), ERRRAT(23), SF(23), TS(8C), RFBOVI6), RFYOPL6)
COMMON  BOTP(6), TOPPI6), QUIDX(6), VAPYLS]), FD-(23)
COMMON FDILIS,kD2LIS,Fp3L1S, FDILIH,FD2LIH,FD3LIH
COMMON FPDIVAS,FDR2VAS,Fp3VAS, FD1IVAH,FD2VAH,FD3VAH
COMMON PHIERR, SUMERR,BPERR, SUBRT, CHFCK,; SOUNT+ TEST, CONDL D2 REBLD
COMMUN HBALOK 4 PH]
COMMON SUMFD
COMMON 155 NPT ICONNTWeNIC, KT ITERAT I JT A JD,JC, JMIN,H ML M2, N, L
COMMON NOV(30)

CALCULATION OF PLATE COMPQSIT}ONS

DO 36 J=iJT
SF[J!:VAPUR;Jlit&U!LKEA[I,l]pﬁt1:2].ﬂ[1r31=htI,4J.TEMPIJ1}/UUIDIJ)
FRDIJ) = 0,0

CONTINUE

FDIJC)] = 0.0

JaM+1 ,

FDtJ) FDILIQIIY*FDLJ)

J = M 2
FDLJY = FDIVARPI(LIY + FOolJ])
J = M Mi + 1
EOCJY = FO2LTatyY = Fntdy
J = M M1 * 2
FDLJ) FR2VAPILY « FplJ)
J =M M1 + M2 ¢1
FRDUJY = EDILIQETY « FDlJ)
J =M M1 « M2 ¢ 2
FDI{J) FDIVAPLLY « FplJ)
ERRRAU = 1,0

DO 18 Jsi.N

ERRRAY = SFLJ)+ERKRAU + 1,0
“IF [1.0E20-ERRRAYY 28,268,148
CONTINUE

FRRRAU = ERRRAUCQUIDIJDI/qUIDIJC)
ERRRAD = @ulDLJCIZOUIDLJIDY

o B e

DO 19 Kzia2J7

ERRRAD = [ERRRAD#1,0)/SF1y-1)
1F tlgi:[_;':f"L.\-’(r".l'j:f ;:,21:"‘,9
J = J=a1

IF [ERRRAU=ERKRAD} 21,21,28
NPT = 1

RETURN

NPT = =1

RETURN

F'T‘\”
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FCVERLAY A
§FORTRAN

SUBROUTINE BOTUP (1) ,

COMMON GENX[6,28), SUMI23): TEMP(23), VA2DR(23), QUID[23)

COMMON VAPMOH[23), QUIMDH(231: FpiLlotlée), FDiVApl6), FD2L10(6]
COMMON FRevaPi6), Fp3Liole)s FD3VAPLG), Al6,4)s EVI6,4), EL[614)
COMMON  FD[23), ERRRAT(23), SF[23), TS([60)s RFBOTI6), RFYDPLG)
COMMON BOTPI6), TOPPL6), QUIDXI6): VAPY(5), FDA{23]

"COMMON FDLILIS, FD2LIS,Fp3LIS, FDILIA,FN2LIH,FD3LIH

COMMON FLULVAS, FD2VAS,FD3VAS, FDIVAH,FD2VAH,FD3VAH

COMMON PHIERK, SUMERK, BRPERR , SUBRT,CHECK, 20UNT TEST,CONDLD: REBLD
COMMON HBALDK , PH]

COMMON SUMFD ) )
COMMON 1SS NPT ICONSNIWsNIC, KT JTERAT ) JT o JD, IO JMINS My ML M2, Ny,
COMMON NOVI30)

L GENXIIs1) = TS(])

SUMFD = 0,0
ERRRATIL] = 1,0

DO 24 JziedT

SUMFD = SUMFD + FDLJ)

ERRRATIJ+1] = SF[JI«ERRRATIJ] +« 1,0

PROD = GENX[1,1) = SUMFD

[F [PROD) 22,22,29%

GENX[IoJ+1) = SF{JI«GENXIT2J)+1,0E=20

G0-T0 2400 Nl

GENX{I,J+1) = SF({JJeGENXI[]sd) + PROD + 1,0z-20
CONTINUE i

CERRRATIJD) = ERRRAT(JCI+QuUIDLJID}ZQUIDIJC)

CENXTI JD) 5 GENXIT,Je)+0ulD(JD)/QUIL[UC)
ERRBOYT = GENX[1,JU)Y/(ERRRAT([JD}+1,0])

DO 27 J=i,J4b
GENXN = [GENX[l,J]-
IF [GENXN} 25.25,26
GENXUI»J) & SFlJal)
1 iGLJdmt vLE, 01 550
GO TO 27

UHITE fNIW,10093 J = 1 .

FORMAT (1H1, 20[4H«y, 22H VORSICHT BOTUP Jri = , 15, 20[1iH¥]}
GO TC 27

GENXI[1,J) = GENXN ¢ 1 0E«20

CONTINUE

GO TO 456

RETURN

END

FRREATJI*ERRBOT)ZQUID(J]

C.rJllID[J“J_}tf‘lth{i!J 1]/3UI|JEJ]"1 0(’"d0
R lJre ,GE, JC}) GO 7O 1110

i“""
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$OVERLAY A
$FORTRAN :

SURROUTINE TOPDNII)

COMMON GENX(6,28%, SUMI[23), TEMP(23), VAROR[23), QUID(23)
COMMON VAPMOH[23), QUIMpH(23), FDiLlol6), FDiLVARLGE), FD2LIQ(6]
COMMON FO2vAP (6], FR3LIQI6)s FDIVAP(6), ALG,41, EV0I6,4), EL[6:4)
COMMON FN{23), ERRRATLZ3Y, SF123y, Ts(80), RFBOTIG), RFTOPLG)
COMMON BOTPI6), TOPRI6Y, QUIDXI6), VAPY([8), FDH[23)

COMMON FDLLIS, FD2LIS.Fp3L!S, FDLLIH,FD2LIH,FD3LIH

COMMON FOLVAS FB2VYAS,Fp3VAS, FD1VAH,FD2VAH,FDIVAH

COMMON PHIERR, SUMERR,BPERR, SUBRT, CHECK, COUNT» TEST,CONDLD, REBLD
COMMON  HBALOK,FH]

COMMON SUMFD

COMMON 1S5, NPT ICON NIHsNIC, KT ITERAT,,JT»JD,JO,UMIN, H, ML M2, N,
COMMON NOVI3U]

SUMFD = 0,0

GENXL1.JD) = TS11})

GENX1).,JC) & GENX{I,JpnYequlnlJde)/s7Quin(gn)

EFRRRATIJC) = QUIDIJCI/ZQUIDLJD)

o el

DOl 31 KELadT

SUMFD = SUMFD « FDLtY)

ERRRATIJ=1) = [ERRRAT[J) ¢ 1,01/SF[J=~1)}

PROD = GENX[I.JD) = SyMFD

IF (PRODY 29,29,30

GENYI1,J-1) = GENX[I.J)/SFlJ=1) + 1,0E-20

GO TO 3%

GENXIIsJed) = [GENX(I,J) « PROD)/SF(J=g) + 1,0Er20

JiEdret

ERRTOP = GENX[!1,1}/[ERRRATIL) + 1,0)

GENXI[1,JD) & [GENX[I,JD)eERRTOR)ZQUINDIJID)

A end

DO 34 T K=zi,JC

GENXN = [GENXI1,JI»ERRRAT(J)*ERRTOPI/ZQUIDIJ)

IF [GENXN) 32,32,%3 ;
GENXL]:d) = [QUIDIJeTywGENXTT U+L )1 /SFEJY/0UIDIY) + 1,0E-20

S I GEr"JET T BP0 {10y

GO TO 34

WRITE INIWeiD10)

FORMAT [1HL, 20[1H*y, 25H CAREFUL TOPDN, J = 2150 25(1H+1)
GO 70 34

GENXLleJ) = GENXN « 1 0E=~20

J e e d

CONTINUE

RETURN

END

AVA
AVAVAY
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SOVERLAY A

$FORTRAN
SURROUTINE PHEE .
COMMON GENX[6,231, SUMI23)y TEMP23), VAR0R[23), QUID[{23)
COMMON VAPMOKI?23), QUIMOH{23), FpiLla(é), FDLVApPL6), FD2L]O(6]
COMMON FD2VAP[6], Fp3Llqle), FD3IvAP(6), A[G6,4]1, EVI6,4), ELI6:4)
COMMON  FD(23), ERRRAT(23), SF(23y. TS(80), RFBOYI6), RFTOPLG)
COMMON BOTP(6), TOPPLG6), QUINXI6Ys VAPY[S8], FDHA(23)
COMMON  FDLLIS.FD2LIS:Fp3LIS, FDALIH,FD2LIH,FD3LIH
COMMON FOIVAS,FDEVAS:Fp3VAS, FDIVAH.FD2VAH,FO3VAH
CCMMON PHiERR , SUMERR, BPERR, SUBRT+ CHECK, JOUNT« TEST, CONDLD,REBLD
COMMON HBALOKPH]
COMMON SUMFD .
COMHON 1S5, NPT ICON:NIWeNIC KTo I TERAT»JToJN,JO, JMIN M ML M2, N, L
COMMON NOV (30}

CALCULATION OF PHI

DO 36 =1L v
TSUI+20) = GENX[1pa)/GENX[I,JdD}
KTIMES & 1
PHI = 1,0
PHIF = PHI
SUMXD = 0,0
Do 38 =1L
T TS{[+40) 18
TSL]+60) T8
SUMXD = SUMXD
CONTINUE

[F [ABS[SUMXD=1,0)-PH{ERR]) 44,44,39
KTIMES =2 KTIVES =- %

1F [KTIMES) 41,4040

SUMXDO = SUMXD

PHIO ® PHI

PH1 = 0,9

GO YO 37

SLORE & [SUMXD=SUMXPOY/(PHI=PHI0]
PHEIN = [11,0-SUMXDI/S| OFE) + PH]}
SUMXDO = SUMXD

FHIO = PHI

IF [PHINY 42,422,409

PHI = 0,%9«PH]

GO 70 &7

PHI = PHIN

G0 T0 37

1F [TEST) 49,49,4b

fF [[PHI=4,0)%(Fulrel 0)) 46447,47
COUNY = COUNT <+ LgC

GO TO 49

COUNT = COUNT = 1x0

IF [COUNT) 46,49,49

COUNT = 0,0

TEST = TESY + 1,0

RETURN

END

(11700UIpli)aTSII+20)«PHI« QUIDIJD])
[1121QUIDLJDY/ZLTSL1+20)*FPHI) +« QUID(L])
+ Toll+ql)

AVA
AVAVAY
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SOVERLAY A
$FORTRAN
SUBROUTINE CPLAT
COMMON GENX[6,23), SUMI23), TEMP(23], VA20R[23), QUID(23)
COMMON VAPMOH([23), QUIMOHI23), FDLILIQL6), FDiVAPL6), FD2L1O(6]
COMMON FhZvaP (6}, FpiLIolé), FD3IVAPLIG), Al6,4), EVIG6,4), EL[644)
COMMON FO[231, BERRRAT(23): SF(231, TS[80), RFBOYL&), RFTOPL6)
COMMON BOTP(6), TOPPI6), QUIDXI6), VAPY[S5), FD4(23)
" COMMON FOLLIS,FD2LIS,FpdLls, FDYLIH,FDP2LIH,FD3LINH
COMMON FDLVAS,FDEVAS,FD3IVAS, FDLVAHFD2VAH,FD3VAH
COMMON PHIERR s SUMERR, BPERR ) SUBRYCHECK, 2OUNT» TEST,CONDLD,REBLD
~ COMMON HBALOK, PRI
COMMON SUvVFD . ‘
COMHON [SSsNPTRICON NIWINIC, KT 1TERAT S JTSUD, JC IMIN, M ML M2, N,
COMMON NOV([3I0)

#)
C CORRECTION OoF PLATE CUMPOSITIQNS
&
DO 69 1=1,L
IF [FD3VAPL]}+FD3LIQLT)) 51,51,50
KP = N
GO TO 54 P
IF [Fp2yvAPLlY +« FD2LIall)) 53,538,652
KP = N+M2
G0 YO 54
KP = N « M2 + M1 _
RATIO = [TS[1+40)/GENXII,JD)*COUNTI/LCOUNT + 1,0)
IF [ABSIRATIO=1,0)=1.08°0g8) 59,5%9,55
FACTOR = RAT1O®¢1d ,0/FLOATIKP+1))
JioE AT
PO BB Ks=l:KP
RATIO = RATIOZFACTOR
TGENXN % GENX[],J)*RATO
IF [GENXN=1,0) 56¢56:57
GENXTIsJ) = GENXN
GO TO 58
GENX[],J) = 1,0
J = Jri .
IF (FDILTQUIY+FDIVAF(])) 61,61,60
KP = M
GO TO 64
IF tFp2Liall) « FD2VAPII)Y 63.63:62
KP = M + M1
GO TO 64
KP 2 M « Mi « M2
RATIO = [TS[1+60)/GENXIIsq) + COUNT)/ICOUNTY+1,0])
IF [ABS[RAYID=1,0)=1,0E-6) 6%9:69:65
5 FACTOR = RATIOe# (3, ,0/FLOATIKP+1))
J B2
DO 68 Ksi,«P
"RAT]0 = RATIO/FACTOR
GENXN = GENXI],J}®*RAT]O
iF [{;l'.'r‘-i)i“"j.tﬂl bhE66. 67
GENX[leJ) = GENXN
GO T0 68
GENX[l.d) = 1,0
J = Jei
) CONTINUE
RETUKHN

AVA
AVAVAY
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C
- C PRODUCT AMOUNTS

SOVERLAY A
$FORTRAN

C

SUBROUTINE PDSUM

COMMON GENX[6,25), SUM[23),

TEMP[23), VAd0R([23), QUID(23)

COMMON VAPMOH[23), QUIMaH(23)¢ FDILIQIG), FDLVAPLE), FD2LIO[6]
COMMON FO2VAPLA), FD3LIgI6), FDIVAP(6), Al6,4)s EVIG6,4), EL[6:4)

COMMON FO[28)y ERRRAT([23),

SFt23), 151801, RFBOTL6), RFTOPLG])

COMMON BOTP(6), TDPE{b!, QUIDXI6Y, VAPY(S]), FDAp23)
COMMON FOILIS,FD2LIS:Fn3LLlS, FDALIH,FD2LIH,FD3LIH
COMMON FDIVAS:;FD2VAS:ITp3IVAS, FpiVAH.FD2VAH,FD3IVAH
COMMON PHIERR , SUMERRBPERR,; SUBRT+CHECK,; 2OUNT» TEST,.CONDLDsREBLD

COMMON MBALOK,PH]
COMMON SUMED

COMMON 1S3 NPT TCON . NIW NIC, KT, 1TERAT »JT,JD,JC JMIN M, ML, M2, N, L

COMMON ~ NOV(30)

C SUMFD = 0,0

DO 70 I=1.L

CSUMED = SUMFD + TS(])

GENX[Il+,JD) % TS(1*40)
GENX[],JC) = TS11+40)
GENXIIs1) = TS([1+60)
TOPPL]L) = QUILIJDI*=TS{I+4p)
RFTOPILIY = TOPP({I14/715(1)
BOTH(]) = QUID[LI=TYSL1+60)
RFBOT{T) = BOTPLI4/7S¢t!)
CONTINUE

DO 71 Jsi.,J4D

SUMJ) =

D s71

+ GENXI[IeJ)

CONTINUE
RETURN
END

RECOVERY FRACTIONS SUMMMATIONS

AV
AVEYAY

2 3 4 5 6 q unespmll 12 13 14 15 1e¢ 17 18



$OVERLAY A
$FORTRAN

c

SURROUTINE WROUT -

COMMON GENX[6,23), SUMI23), TEMP(23), VAPOR(23), QUIDI23}

COMNMON VLPMOH[23), QUIMpHIZ23), FniLlal6), FDLVApL6), FD2L10L6)
COMMON FD2VAPL6), Fp3LIQl6), FDIVAPI6), AlG,4)s EVIG6,4), ELL6s4)
COMMON FD(23), ERRRATI(23), SF(23), TS(803s RFBOTI(6), RFTOPLG)
COMMON BOTP(6), TOPPI6), QUIDXL6), VAPY(&), FD4(23)

COMMON FOLLIS,FD2L1S.Fp3LIS, FDILIH,FD2 IH,FD3LIH

COMMON FOLIVAS,FD2VAS.FRIVAS, FDIVAH.FD2VAH,FD3IVAH

COMMON PHIERR, SUMERR,BpPERR, SUBRTCHECK , 20UNT TEST.CONDLD,RESLD
COMMON HEALOKPHI

COMMON SUMFD

COMMON TSSeNPTaICON NIMNIC, KT, ITERAT ,JT,JUD,JC, JMIN, M ML M2,N,L
COMMON NOV {30}

C OUTPUT
.c - - -

ICON = 100

F [(AB-[ MIJ)=., 1=~ 0MEvo+HBALOK) 73, 3,98
73 CONYINUE _ )
74 FORMAT [1241PROBLEM NO,,/»17HOITERATION NO, = +13,7,53H0LIQUID M
10LF FRACYIONS LISTED AS COMPONENYS PER PLATE)
75 WRITE [NIW,74) ITERAT
76 FORMAY  [2140 BoTTOM FRODUCT,/Z,[5E20,8))
WRITE NI, 76) (GENX[143)el21,L]
JPLATE = 0
DO 78 JE2.07
JPLATE = JPLATEe1
FORMAT [19H0 PLATE NOy = ,13:/2[5E20,8))
HRITE (NIW,77) JPLATE, IGENXII,J)41=1,0)
CONTINUE
FORMAT (1340 REFLUXs /4 15E20,8))
WRITE INIW,79] [GENX[1,JC) lr1,L)
FORMAT  [18H0 ~ ToP PRODUCT,/,(5F20,B))
WRITE INTW,80) [GENXT1,JD}s1=1,L)
. FORMAT [3440BOTTOM PRODUCT RECOVERY FRACTIONS./,[5E20,8])
HRITE INIW.81)  (RFBOT[IVsl=14L) ,
FORMAT [ZIHOTOP PRODUCT RECOVERY FRACTIONS,/,[5E20,8))
HRITE INIW,82] (RFTOPII}a1214L1
FORMAT  [27H0MOLES OF FEED AND PRODUCTS)
WRITE {NIH,83)
84 FORMAT {7040 COMPONENT FEED BOTTOM PRODUCT
1 TYOP PRODUCY:/,0111,F22,8,2F10,8))
HRITE {NIW,84) (1,TS011,BOTP(I1,TOPP[I)s133sL]
85 FORMAT [2H  +/+£33,8:2E49,8]
WRITE [NIW,85) SUMFD.qUID[1).QUID(JD)
86 FORMAT [1640PLATE VARIABLES)
WRITE INTW,86)
87 FORNHAT [135HD SUMMATIONS TEMPERATJRES VAPOR F
1L0OWS LIQUID FlLous VAP MOL FNTHAL®RY L1G MOL ENTHALPY./,
2 [6E19,8)]
HRITE  [N!k,87) (SUMEJY s YEMP U], VAPORLJI(OUIDLY), VARMORI VY
1 QUIMOKHIJY ,Jd=1,4D)
BB FORMAT (LEHOCONDENSER LGAD = ,E15,84/,17-0REBOILER LOAD = ,E15,8
1:/27HOPHI = ,E15,8)

AV
AVAYAY
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HRITE INIW,88) CONDLD,REBLD,PH]

DQ 89 J=31.JD

IF [ABS{SUM[J]~1,0)»SUMERR*HBALOK) 89,89,98
CONTINUE

1CON = 0

RETURN

fCON = 4

RETURN

END

AVA
AVAVAY

q unesp Y1112
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SOVERLAY A
_ SFORTRAN

C &
~ C CORRECT]ON OF TEMPERATURES
g

SUBROUTINE YCORR

COMMON GENX[6:23], SUMI23), TEMP(23), VAPOR(23], QUIDI23)

COMMON VARPMOH[23), QUIMDH[23), FpiLIQl6), FDLVAPLG), FD2LIQLS6]
COMMON FD2VAPL6), Fp3LIQUGE): FD3VAP(&) . Al6,4)a EVIG,4), EL[5:44)
COMMON FD[23)s ERRRAT([23), SF[23), TS(80), RFBOTI6), RFTOPL6)
COMMON BOTP[6), YOPPIGY, QUIDXLGY, VAPY[S), FDH123)

"COMMON FOLLIS,FO2LISFP3LIS, FDILIK,FD2UIN,FD3LIH

COMMON FDLIVAS,FD2VAS,FD3VAS, FDLIVAH.FD2VAH,FD3IVAH

" COMMON PHIERK SUMERR BPERR,SUBRT, CHECK, ZOUNTs TEST . CONDLD, RESLD

98

CCMMON HBALOK FH]

COMMON SUMFD

COMMON 1SS e NPT ICON:NIWsNIC KT, ITERAY ;UT,JD s JC, JMIN, MeMLa M2, N,
COMMON NOV (30

CALL OVRLAY [NOV[15})

DO 99 J=1i,JC

DO %9 I=1,.L :

GENXUI,J) s GENX[],J)/SUMJ)
CONTINUE

DO 100 I=i,L

QUIDXITY = GENX[121) <

CALL BUBPT [QUIDYXsTEMPLLY,A,L,BPERR)
DO 102 J=2.,4JT

Y = TEMPIJ]

00~ 10y  [=zLL

QUIDX([TY = GENX[1.J)

CALL BUBPT (QUIDX:T,A,L.BPERR]
TEMPIJ] = [COUNT#TEMP(J)+7]1/[COUNT+1,0)
CONYTINUE

DO: 303 Tl

QUIDXILY = GENXI[I,JC)

CONTENUE

CALL BUBPT [QUIDX:TEMP({JCY, A+l .BPERR])
YEMPLJDY = TEMP[JC)

RETURMN )

END

AYAYAY
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OVERLAY A

SFORTRAN
SUBRROUTINE ENTH
COMMON GENX[6423), SUMI23)s TEMP[23), VARPOR[23), QUID[23)
COMMON VAPMOH[23), QUIMOH23), FplLIQL&), FD1VAPLG), FD2LI0O(6)
COMMON FD2VAP[6), Fp3L1pl6), FD3VAPIG6), Al6,4)s EVI6,4), EL[644)
COMMON FD|23), ERRRAT[23), SF{23), TS{80), RFBOYT(6), RFTOPLG)
COMMON BOTP(6), TOPPLG), OQUIDXIG6Y, VAPY([4), FDH123)
COMMON FDILIS,FD2LIS,Fp3LlS, FDYLIH,FD2LIKH,FD3LIH
COMMON FOLVAS,FD2VAS,FR3VAS, FDPLiVAH,FD?VAH,FD3IVAH
COMMON PHIERR SUMERR, BpERR, SUBRT:CHECK, SOUNT: TEST:CONDLD,REBLD
COMMON HBALOK,FH]
COMMON SUMFD
_COMMON 1S5 NPT ICON/NIW:NIC, KT, JTERAT,,UTJD,JC, JMIN, He ML M2, N, L
COMMON NOV[30)

CALCULATION OF MOLAL ENTHALPIES

PO 105 J=1,JT
_VAPMOHIJ) = 0,0
QUIMOHIJY = 0,0
SUMY = 0,0
Do 104 1=l
SUMY = SUMY* GENX[1,JY*EQUILKIAGT 9 )ALL2)eA(843)Al1:4),TEMPLJ))
VAPMOHIJY = VAPMOH[JY ¢ THALPIEV[I,1Y,EVIL,2),EVIT1.3),TEMPLJ))*GEN
CAXLLJICEQUILSTALT 1) 0ALT,2),AL1,3),A01,4),TEMPLJ))
QUIMOM(IJ) = QUIMOH[J) + THALP(ELII,L34FL(1,2),ELI1,3),TEMPLJ)])#
1 GENXI],J)
104 CONTINUE
‘ VAPMOHI[JY & VAPMOH[J) /SUMy
105 CONTINUE
QUIMOHIJC) =
DO 106 I=1
QUIMOHIJC) =
i GENX{1,JC
- 106 CONTINUE _ i
QUIMOHIJD) # QUIMOM([JC]
RETURN
END

0
IMOH[JE) ¢ THALPLEL(T,2Y,EL 1,22 EL LT 33 TEMPLUC) ]

0,
e L
Qu

)




$SOVERLAY A

$FORTRAN, :
SUBROUTINE FLLOCA
COMMON GENX[6,231, SUMI23), TEMP(23), VAPORI[23), QUID[23)
COMMON VAPMOH (23, QUIMOH!23), FpiLloté), FDiVaple), FD2L10(6])
COMMON FD2VAP[E), Fp3L1ol6), FDIVAP(6), Al6,4), EVI6,4), EL[6:4)
COMMON FOI23)s ERRRAT(23), SF123), TS[80), RFBOYL6), RFTOPL6)
COMMON  BOT®(6), TOPPI6), QUIDXI6), VAPY([5), FD+4(23)
COMMON FDILIS,FD2LIS,Fp3LIS, FDILIH,FD2LIH,FD3LIH
COMMON FDLVAS,FD2VAS,FpIVAS, anJAn.snevaH FD3VAH
COMMON PHIERR, SUMERRBPERR, SUBRT+CHECK, ZOUNT» TEST,CONDLD,REBLD

~ COMMON HEALOK, PHI

COMMON SUMFD ; ;
COMMON 1S5, NPT JCONSNIWNIC KT, ITERAT ,JUT D, JC, JMIN, M ML M2, N, L,
COMMON NOVI30)

CORRECTION OF FLOWS

107 po 108 J=l1,JC
FOIJ) = 0,0
108 FDH(J) & 0,0
' J e Mel
FODEJ) = FDILIS « FD(J)
FGH{J) = FDLUIH « FDH[J)
J 7 Me?2
CFDLJ) = FDIVAS « FD(J)
FDH{J) = FDLVAH « FDHJ]
J 2 Mo+ M1 o« 1
FDEJ) = FD2LIS <« FD(J)
TFOH{J] = FD2LIH « FDHEJ)
J = M+ ML ¢ 2
FDLJ) = FD2VAS « FD[N
FOH[J] = FD2VAH ¢ FDR(J)
J e M o+ ML + H?2 + 1
FDEJ) = FD3LIS « FD(JY
CFDHIJ) ® FD3LIH ¢ FDH[J)
JE M + ML ¢+ M2 & 2
FD(J) = FD3IVAS « kDL
FOH{J] = FD3VAH « FOH{J)
VAPORLJY) = DUID(JD) « QUID{JCY = FDIJC)
Do 109 1=1,L
TSU1+20) = 0,0
1F [FDIJCY) 117,117,140
no 111 1=1,L
YS{]+20) = FDLIVARLY)
{F [FD2VyAS) 114 3134 112
112 Do, £33 1=
15 T501+206)
114 [F [FD3vAS)
115 N0 116 =l
116 TS5(1¢20) & FD3VAR[])
117 DO 118 I=1,L
VAPY 1) = (QUIDIJDI*GENXE],JD) ¢ QUID(JCI*GENX(T1,JC) « TS(1¢20)1/
1 VAPORIJT)
118 CONTINUE
CALL OVRLAY [NOVII(:}
CALL DEWPT (VAPY,TEMP{JT),A:L.BPERR]
VAPMOKTJY]) = 0,0

AVAYAY

cm 1 2 3 4 5 6 7 unespw 12 13 14 15 16

17

18



AlLB

DO 119 I=1,L
VAPMOHIJT) = V
IMPIJT))

119 CONTINUE
RETURN
END

APMOH[JT)  VAPY[I)eTHALPIEV([1,1)2EVI1.2)+EVII,3).TE

AVA
AVEYAY

1 2 3 4 5 6 ) unespmll 12 13 14 15 1e¢ 17 18



" SOVERLAY A

SFORTRAN.

SUBROUTINE  FLOCB
COMMON GENX16,23), SUMI23), TEMP([23], VAPOQOR([23], QUID(23)

COMMON VAPMOHI281, QUIMOKI23), FpiLlot6), FDIVAPL6Y, FD2LIO(6)
COMMON FDZVAP([6), Fp3LIQl6), FD3IVAP(6), Al6,4), EVIG,4), EL[6,4)
COMMON FDI23), ERRRATIZ23), SF123), 1S[B0), RFBOY(6), RFTOPLG)
COMMON__ BOT®(6), TOPpl6), QUIDXI6), VAPY(4), FDH{23)

COMMON FOLLIS FD2L1S,Fp3LIS, FD4LIH,FD2CIH,FD3LIH

COMMON  FDIVAS,FD2VAS,FD3VAS, FDIVAH,FD2VAH,FD3VAH

COMMON PHIERR, SUMERR :BPERR,SUBRTCHECK,ZOUNT+ TEST,CONDLDRESLD
COMMON HBALOK, PHI

COMMON SUMFD _ "
COMMON IS8, NPT ICONNIWNIC, KT, ITERAT ,JT,JD,JC, IJMINSM, ML M2, N, L
COMMON NOV([30) :

CONDLD = FDHtJC) * (QUIDtJD) + QUIPD(JCY = £DLJC))«VAPMOHIJT] « QUI

1D[JCI«QUIMOHIJC) » QUIDIJD)*QUIMOH[JD]
_ REBLD = CONDLD ¢ QUID({1)#QUIMOK(1) ¢ QUID{JD]«QUIMOHIJD) « FDLLIH

v FULVAH = FD2LIH = FD2VAH = FD3LIK - FD3VAH
SUMFD = 0,0
SUMFDH & 0,0
HBALOK = 0,0
BOTTH = QUIDIL)eQUIMONIL)
DO 131  Js1,JMIN

SUMFD = SUMFD ¢« FD(J)

SUMFDH = SUMFUH « FDHJ)

QUIN = [REBLD + SUMFDH = BOTTH = VAPMOM[J)e[SUMFD-QUID[1))) /
(VAPMOMIJI~QUIMOHJ+1))

VAPN = QUIN = QUID[LY + SyMrD

IF_[AHS[OUIN*OUIDEJ*ij1-0,1-OU]DIJ+11I 120,120,122

IF [ABS[VAPN=VAPORtJ)y=0,94*VAPOR[JY) 121,121,122

QUIDLJ+1) = QUIN

VAPOR([J] = VAPN

GO TO 131 _

HBALOK = 1,0

IF [euIDIJ+1)«VAPOR[JY]) 123,123,127

IF [OUIN=QUID[J#g)) 124,124,125

QUIDIJ*+LY = 0,9%0UIDIJ+*1)

GO YO 126

QUIDIJ*+1Y = $1,1eQUIDLY*+1)

VAPOR([J) = QUID[J*1) = GUID([1) ¢+ SUHFD

GO TO 134

IF [VAPN-VAPORIJY) 128,128,129

VAPOR(J) = 0,9%VAPORLy)

GO TO 130

VAPORI[J) = 1.,1%VaPORI1Y)

UIDIJ+1Y = VAPORIJY » QUIDIL1) = SyMFD

CONTINUE

RETURN

END

AVA
AVEYAY

2 3 4 5 6 ) unespmll 12 13 14 15 16
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SOVERLAY B
$FORTRAN

SUBROUITNE BUBPT[QUIDX,T,A,L,BPERR)
DIMENSION QUIDX[6), Algsd)

SUBROUTINE. FOR CALCULATING BUBBLE POINTS

KT.IMES-s: & .

{BP = ={

SUMY = 0,0

IBP = IBP + 1

DO 4 =1.L { ) ) ) I \
Y = EQUILKLALTI,132A01,2),A0043),A01,4),T) &« OUIDX[I])
SUMY = SUMY + Y

CONTINUE

IF [ABS[SUMY=1,0)=BPERR) gs8:5 _

KTIMES = KTIMES = 1

IF [KTIMES) 7:6:6

SUMYOD = SUMY

YO ROY

T ET = 100

GO TO 3

SLOPE = [SUMY=SUMYOD)/{T=TQ)
TN & ([1,0=SUMY) / SLOPE) ¢ T

T SUMYD = SuMY

10 = 1
T = TN
GO YO 3

3 CONTINUE

WRITE  (10,101) 18P
FORMAY (110X, 3+4BP ,14)
RETURN
END

2 3 4 5 6 7 unespwll 12 13 14 15 16 17
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SOVERLAY B
. SFORTRAN
SUBROUTINE DEWPT [VAPY,T,A,L,BPERR)
DIMENSION VAPY(6)s A[6,4)

SUBROUTINE FOR CALCULATING DEW POINTS

__10P =
KTIMES

OQUILKEALT 1), AL1,2)0A1143),A01,4),T)
X

CONTINUE
IF [ABS[SUMX=1,0)=BPERR]) 818:5
3. KTIMES &8 KTIMES » 1
IF [KTIMES) 7,6.6
SUMX0 = SUMX
T0 = 7 s
Yooz T+ 100
60 TO 3 , ,
SLOFPE = [SUMX=SUMX0) / [T-TOQ)
TN = [[1,0~SUMX) / SLOPE] ¢ T

COGNTINUE
CWRITE  (10.101) 1Dp
FORMAT [110X,3HUP ,14)
_RETURN
END

AVA
AVAYEY

cm 1 2 3 4 5 6 7 unespmll 12 13 14 15 1e 17 18



SDATA
ROUTINE
NAME
+KP

DATA

_ OVERLAY A

___OVERLAY A _

DouTY

INITT
OVERLAY A
PLATE
_OVERLAY A

BOTUP

. OVERLAY A

. OVERLAY A

. OVERLAY A

TOPDN

OVERLAY A

PHEE
CPLAT

PDSUM

__OVERLAY A

§

1

o

WROUT ~
. CVERLAY A

TCORR

_OVERLAY A

ENTH

FLOGA
__OVERLAY A

FLOCB
OVERLAY _A_

BUBPT

. OVERLAY B

DEWPT
OVERLAY B

_OVERLAY A

RELOC ENTRY

“FACTOR POINT

06000 06000
07160 07140
+ NUMBER
07160 07160
. NUMBER
07160 07180
« NUMBER
07160 07150
» NUMBER
07160 07140
~» NUMBER
07160 07160
+ NUMBER
07160 07150
» NUMBER

07160 07160

+ NUMBER

07160 07160

.+ NUMBER
07160 07160
Sy NUMBER
07160 07160
s NUMBER
07160 07160

» NUMBER

ROUT INE

01,
02,
03,
04,
05,

06,

08,

09,
10,

A3,

07160 07160

+ NUMBER

07160 07160
14,

+ NUMBER

10754 10754

+ NUMBER

40754 10754

+ NUMBER

" LIBRARY ROUTINES USED

213

T

11322 11326

TT11612 11614

NAME
EQUILK

STARTS
STARYS
STARTS
STARTS
STARTS
STARTS
STARTS
STARTS
STARTS

STARTS

STARTS

__STARTS _

, STARTS

15,

163

STARTS

STARTS

STARTS

ARS

— ExP
FIRST LOCATION NOT USED 12363, LOWEST COMMON 17737

unespwll 12 13 14 15 1e 17 18

RELOC

FACTOR

06736
07457,
07187,
07157,
07157,
07157,
07157,
073457,
1657,
07157
07157,
07157,
07157,

07157,

07157%

10754,
10754,

11420

11722

ENTRY

POINT

06736
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH
LENGTH

LENGTH

LENGTH _

LENGTH
LENGTH
LENGTH
LENGTH
LENGTH

11430
11722

AVA
AVAYEY

ROUT {NE

NAME

THALP

01574,
01514,
00345,
01010,
01102,
01134,
00647,
00725,
00500,

01444,

01040,
01303,
01140,
00341,

00345,

FLOAT

RELOC ENTRY
FACTOR POINTY
07054 07054

LOWEST
LOWEST
LOWEST
LOWEST
LOWEST
LOWEST
LOWEST
LOWEST

LOWEST

LOWESY

LOKWEST
LOWEST
LOWEST
LOWEST
LOWEST

LOKWEST

COMMON
COvMON
COMMON
COMMON
COMMON -
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

COMMON

11444 11444
OVRLAY 12106 12106







APENDICE B

LISTAGENS DOS PROGRAMAS PARA REGIME NAO PERMANENTE

INDICE

Listagem do Programa para o Metodo de Euler,
Ex.. ILE.2.4

Listagem do Programa para o Método de Runge-
Kutta, Ex. LI1.2,A

Listagem do Programa para o Método 8 de
Holland, Ex. III.2.A

Diagrama de Bloco para o Simulador Leans,

elaborado para o Ex. III.2.A

Listagem do Programa para o Método 8 de
Holland, Ex. III.2.B

Listagem do Programa para o Método de Euler,
Ex: 1I1.2.B

Listagem do Programa para o Método de Runge-
Kutta, Ex. III.2.B

AVA
AVAYEY

4 5 6 7 unespwll 12 13 14 15 1e 17 18




BA - Listagem do Programa para o Método de Euler,
utilizado para o Exemplo III.2.A

AVA
AVAYAY
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FORTK
$u0H
SFOKTK

An [V, C[22240,U04, Jup 1967
NILIST

A
CuMmDy .ﬂk[ﬂlldji:‘\‘\_l4i4|oAV[4|4]:rU[Q]
CuMa0n TALA) s> i3]}
CumMmOn SYol2,41av202)aYl204),85uUNn(S24],Un18),42(9,4).3L007,:4)
CuMmy LOLUR),40y,4) ,XFL4),YF[4),S85U09),A3(9]),83Y19,4),AK(4,4]
CumMi0., AlT4) o TiM2, 2L T, ALV [MESLF»Vr ,FFun
CUMa0wN [TeRsLLadTadadl ,JF e 1S5eNAV LN
COoMM0ON NI s
Re AL LOs<,nAY
Ret LF
NATA NOVZUL,02,03,04005,08:07,04,09:1)/

19

10

CONTT wlUz

CALL JVALAY ([wNOv(LUL))
CALL JATAD(I32]) '
CAlL L UVRLAY [w0OvIluz]))
CALL JUuT1

CALL Jv=LAY [wOv([U3]]
CALL uCuyTe2

CALL JVRLAY [NOV(IU4]))
CALL ONCE

FOR4AT [PLALFIR TH13 RuUy NELT = ,F20,4,141]
WrlTE (nlas0000) JET
TIM=z = 0,0

K a=iwnll

CONT Ianve

TIMz s TIdE Nei 1

+ SvOpJd+1, 1) + SLO(J=1,1) = SvnlJ, 1) - SLOLJ,1)

SJO[J,1) SU0:0U5. 1) % DELy*A L)1)
CUNTI NS

ne 36

S3ULJ)

D 34

SsULJ)

CONTINUE

DG 34

KalJ]

nag 37 s LU

XO0Js1) U (J, 11755 0J)

KalJ]l = KB(J) + AS(Ll,p)=X00Js])
CONTINUE

K3lJy)l =
CONTINUE
N0 37 J=22:J1

DD, 390 I=1.L0

KAY[JaI] =2 A<[1.1) « K3[J]
YOUJs L) = X9[Jdel) = KaYIJ, 1]
CONTINU= -
DG 44 J=21 UK

1.0 7 Ad[J]

AV
AVAYEY

3 4 5 6 7 unespwll 12 13 14 15 16

17

18



D2 43 JI=t1.L¢C

SvolJd, 1] valJdl
SLO(J.1) LO[(J]

CONTINUZ

DJ 440 Slsi
VIL2)«A0(2,1])

SVvo([2,1)
CJINTTIvue
K = K+

r

IF [K=K/135¢]35)

CL:"‘JI'IG'J:

CALL JVRLAY
CALL rITFL
Cali JVRLAY
CaLl RITFZ2

IF [TIMZ=HITIME)

CUNTI Uz

IF [KiO)=3]
CUNTIwUEe

Kd = K0 + 1
Gd 10 6000
CONTIwUe
CaLL eXIT
FwD

6

LR O YNIE R
* £0(J,1)

1U09,2000,1000

[WdVIUs))

[NdvIua])

LuN),80n0,300

4000,4u00.5000

, unesp

AVA
AVAYAY
L/

11 12

1.3

14

15

16

17

18



FOVERLAY A
SFORTRAN
- SuRR0UJT [N= UATAJI]D)
CuM10d aK(4,4),AL04,41,AV[4,4]1,T0(q)
CUMMD N TA(I) .3 01143)
CuMa0y SVIL9,41V001,Y0(9,4)1,5U009,41,J7(9),4019,4),5L3(4,4]
Cuna0y L)1 9,d ) o XF L)Y l4g)anS80inl,n3(9),8371244),A¢04,4)

CIMA0N
CaMAdA
CUuMMI
HeAl
Re=AL
Re Al
10 =
RiAL)
RcAl)
REAI)
JC
JF
Ju
NI

L)
i

" ou o oMuon

ReAd
REAL)
ReAl)
Ruﬁﬁ
RI:’J'UJ
He A
RizAl)
Re Al

hu 1
PeAD
HEAD

B

A2l TIME, LT, HET e Li, VE , FEL
ITesLe,JdTl, JadL ,JFs [ 539.40VI1N])

MR R
LO»<d,KAY

(Wle,271]

1S5

[;iIU":qdl
[HAlu,2021
Inli,eng)

WF+2
Nl+2
NT+3
AT +4

INIT,202)
[NID,2u2]
[h-_"»rr)l.::?]
(MiG,2u2)
(NIGr2uR)
linlua2nd)
[lu,e0el
[ivli,2n07]

JELJT

[WlL.,2001
(li,200)

CUNTIuUE

Rz 41)
RizAW
ReAl)
FORMAT
FURrRAAT
FORMAAT

Ri=TURN
EdD

[1lu,208)
[T, 2048

(nlu,2081
[1ulbH]

420,481
(Rt 1v,4)

5 6

LisaNT,NF s [REF, 155

[rTAKT K, 1) ,K=1,4],
[1ALIK,1),K=1,a),
[LAVIK,1)aK=1,41,

(Tatd),Jd=1,IT7)
(VatJdl,Jd=1,0T1]
CLOEI) 50215407
(Unld),Jd=1,J1)
TE i BEREVE
n

Mij, DELTS
TriONA,

ERPH]
1C0ME, bt

{x0(J,11s1=1slC])
[vO(J,1)s1=1.Lr)

[¢FL11,151,LC)
(YFL11,121,L0)

[iKB1J),J=1,dT)

A

[=1,L2]
[=isl0i

[=1.1.21

HIIME
Iyi, =HiRUR

AVAVAY

11 12 13 14 15 16 17



FOVERLAY A
FFORTRAN

SUBRNUT [N DOuTL
COMADM AK(4ad i, A {a,41,AV[4,4),T0L0]
CiH, 10} TI9),500139)
cu4104y SYIIY,a1,V010),Y009s41,SUN(9,4],Un00),X0(9,4),3L0(%,4)
CuMinN LA, 202,4) ,XELq),Yr(al,ssulol  n309),80y[9,4)0A804%,4)
CuMHAlN a'\[";‘i]!TlJ“:!.i‘ftT,‘”.T'l"‘t:al.i-c‘”'.FFtir\
(VS ER RO Y] ITERM LU T sditedl ,Jr s ISHHNV LN
CuUMA0 Wlasntid
Re=AL LK AY
ReAL LF

205 FURAAT [')7r|1‘iHH‘}r WA TA I]‘["I;‘.‘ch [!lqul_i'iTI.']'i HQLLA\'.:S Mo Ty
100 )
WHITE [dln,205) !

206 FURIAT [RoHoNO, 0OF cOHPANENTS STRIPPIVG PLATES RECTIFYING
1 PLATES AeFeRenilE COMpONENT /2. 0110,122,121,122)1)
WHITE [WTWez0o) LLizs JLeJF s JF =2

207 FURAAT (2uHdL IV FEED RaTk = ,1PE47.6, S5A,1%uVAPOR FESD RAITF
1= s L7 By DXa194r EED TEMPERATURE = rEL7 .2
WHITE [HIW, 207 LitaVF, Tt

208 FuURIIAT (7U4U0LLWITD FEED CuMPNsIT IO VAPNR pEETD CUMPRISITION
1 dY COMPINRENT o/, [1PEZ20,R,E2R,.6,1161])
WRITE [nld,200) [FLIT1.YFLT)aD,I21,LC)

209 FORUAT (7440T7H4AY TEMPERA TUKE VarOR FonW RaATE Licy
1710 Flud RATe : HIL) UP J’f[I"llr’PZ'.fla-—l"-'.p:;‘z?..ﬁ,r:a}.‘;ﬂ}]
WHITE (144202 [ )=2,TO[Jd],VO[J)sO(J),u0l],021,JT)

ReeTiR
EnD

A
AVAYEY

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



FFOATHAN

SUBROJT [Me Pnure
CUMADY AK[4,4),AL04,91,AV[4,4),T0(9]
CoMA0y TAL2) el %)
CaMa0d VUL 2,9) 593021, Y009:41,3U0(9s4),UN[9]),3019,41,5L)(173,4]
CUMMON LI L19,31,XFL41,YF[4),S30(0),K3(9),n0v030410AK[444)
CUMA0N AlYad) s TIME LT, HITIME,LF, VE FEED
CaM40y [r“:?nLL;JJTnJEJJL,Ji'-I1'3'51'J"JJ{J..']J
Cuv40y Wlosnla
R Al L)rAs s KAY
Rizdi LF

210 FuR4AT (134unO4POSITIONS ,/,17X,P2H0L,244, 2HC2, 74X, 2HCS, 244, 2404,
1 /:2H Tv?ﬁ‘(,"‘{'ﬁi,“'ll:r-ijIU,f’)X,')q‘JAPan,'/’E'I,/,[l“-'tK,L‘l,%.ri'r'l'E,'i,r"‘l'i.»{
2,F12,0,714,8,r12,0,714,8,F12,8)])
DO 211 J=l.JT
Witl It [lWs210] Je20 IO [Jd,11aY0[Jel)sI21,LC0]

211 ConNTIaue ; :

212 FQKAAT (2240F0 1 1R 3TuM CONSTANTS DA, 25U 4P, , L2 201010 X 7104,
1'—‘,<,2H;\-3,1'}{;)r1‘\4./,EE)K,I.S;)’\;‘L?‘)‘Q:‘[!.:}I]
Wl b (nlowezlld L1 Ao )sK=1sd),p020,L0)

213 FORAAL (20401 12UTE =NTHALRY NONSTANTS 5%, 51q0dYP e, 12X, 2401, 154,22
THC2 419X ,2403,15%,2H24, /7, 0312 13,74,1°4F17.31]
Wil [k [nld,21d) [[l[“'_{'\JT’l'§=11';!,l=~¢.—r:]

214 FURAAT [204U VAFDA SENTHALPY CUNSTAVTS 9%, 5000%p, ,12X,24F1,17%,2
TH=2,19X, 2475, 194, 8H=d,/, [ 31xs13,1P417 411
WH] e [Wlnwe214] LralAylRs L1 ,%X51,40,1=1,L0L)

215 FURAAT 11540 K3 BY TrRAY ,/,([F15,d))
WHITE [Wlasdln) [‘(';[\J]IJ=1,Jr}

ReeTURA
":l\'”

AVA
AVAVAY

1 2 3 4 5 6 7 unesp“ 11 12 13 14 15 16 17




$CVeERLAY A
FFORTHAN

SURBHGUT N

COMHO § AK
nuMidOn
CUMUn
CuMHON
Ci.‘"'i”u‘
CuMeiOn
CuMMOny
REAL

Re Al LF
Du 6 |
DU -5 X
SVvolJdsT1
SuUN(Jd, 1)
SLO(J,1)
CUNTInue
SLO{1,11
SvO(JI.1])
CUNTINUE

3 =
N K] I=
Z1Ji k) =
CONT Inltt:

FEED: & (LF
DG 4 [=
Z(JF=1) =

ZLJF.1) =
CONTInULE

RETUKRN
ExD

= ONUE

i"‘)"]vJ\L[4!41lﬂV[4n4J.1U[Q]

[09),3)M15)
SYOTY,4)aYI(5)Y009,4),5U0([9,4],U0(9),X019,4)1,5L0[17.4)
LAY, L0y, a) , XFLa),YE[4),850(0],h3[9),nAY[9,4)AK[4,:4)
Al,41,TIME, 0=l T , HITIME, LF, YF ,FFEN
PTesLu,dT e Jdl , JE2 [SuaiOVLILIN]

MlTLandw

LDs» Cu,nAY

1sJT
vILJdl = YOrJ,1
uolJl - J“]{J:I}
LI« XOpdyly

JUJ
= (1,

10T
LoLLC

]
o ow

¥ VE

Ll
Ye[l) = yF
KEEL ). s LF

5 6 7 unespw 11 12 13 14 15 16 17




FCVERLAY A
$FORTRAN

274

276

277

283

264

|
10LE FHACTINGS LISIE

S'uiin'(kﬂ!h':- RITE

CUMAD | AK[4,8),AL14,4),AV(4,4]),T0(9)

CuMA40N TA(3],a0n(y)

N0 SYUTy,a)sv2091,Y009,41,5Un[vs4),0n(6),A0719,4),5L004.41
iy LUy, 8) , AFL4),YF[4),S0u0(2),K119),04¢[9,8)snC( %44

0w ALY, )y TIMZ, =L T, HIT I A, LF, VF ,FiLD

Curuy [TeRLl, T Jddadbl  JF2 185,080V I10)

CUM0y, Wlvyinlw

e Al LOs<idp KA

Re=al Ll

FURGAT [1241Pr3

-~
CuMn
EET

ce
cO

M NOLL 72 THTIME = 5 P10 08% SSHALINMUTI ™ 178
\S CoMPONANTS PER PLATE)

W TE (Nl s 274 “TIME

FORMAT (21Ay BOTTOq PROOYCT, /. 15220,81)

WHTTIE [wla,27¢) (X0(JR,11,1=21,1.0)

FGR'1A' {194y PLATE ND, = ,13,7,[%FE2n.83])

nu 71 K=3, i

JPLATE = K=¢

J = JL=n+$

WrlrlE [lw,277) JOLATE, [ XULJs 11, T=4,0L0)

CCNT I iyt

FORMAT (1540 HisFLUx, /ythE2n. k]

WHITE [wlnm,y279) (¢2l2,11s1=210L0C1

Fur«ai [1a~U 19P PRODUCT,/Z,12E2n,5])

kel TE [wln,2RU) (¢202,1)el=1sLr)

FORSAT [ X4HURCTTIOY PRONGCT KFCOVERY FRACTIONS/,[5F20,8))

Wrllc [nTaserl) (L0l eXO(JRSTIZ0 XFT)erERDY,[=1,LC)

FURMAI {31A0TUR PRACHUCT RECUVERY FRACTIUMS,/, (220,41

kr]TE [hnTh,eke) (LIl 2)eX01 25,1170 XFII)*FEECYI=1,LC])

FopR8AT [6ex0SLYY (F RECEeVeRY FRACTIUNS, SAdQuLd FLJAL 1,0 AT SIE

%

1DY STATE 1/ (STl BY /)

KR11E [NTW,eSC) LILOLJRI*XULJR,T) ¢+ LO[(2)wxCle, I)IZ0XF[T)rFecl)

e 1=1,0L0)

FCFmh {27HUMULES OF FEED AND PRCDUCTS)

WrlTE INlvab &)

FUFmual [7UAU CUMPONENT FEFD 3CTTaNF PRODUCT
TUFP PrRODULT s/, L111,F2208,2E10,81])

WHITE(MIk,204) (1aX¥F L] eFEpbUX0[JR, 1)L 0[JR), k002, 1) LC[2),1=1,L0)

FeTukn
Enn

AVA
AVAYAY
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$OVERLAY A
FFORTRAN

SUEHOUT [ME Kl l1Eé

COMMUG AK[4s4),mL1é,6),AV[4,4],T0(q)

COMMO W TOES),50ME]

CoMMON SVUIlYsa)aV0L9) Y019, 4),SuC[Ced]),un[9), X0 19,4]),5L017,4)
COMMO LOLO), a9, e, Xk 14),YF[4),85U (), A5[6),ALY[3,4):0K14,54)
CCMmUN Alysg)p TIMNE,DELT,,HITIMESLF NV ,FFReD

commON JTeR, L, dRedL,JF s 1S3sNnVILN)

CoMMON NTGeiNT Y

Redl LOs<p,ar Al

Fearl LF

FCEMAET [er 2/ aEIE G F F19,8])

Wil TE (RETY I,LG[JF\]’LU[Z]

DO 72 Js1ed7

SUMIJ] = GV

no 7 I=1,.C

SUNMTU) = Sumlu) + X3(4,1)

72 COMTInLE
266 FURA4AT [15H4UPLATE VARTARLES])
""NI][' 1-\.1“1{90}
287 FOFRMAT 1115010 SUMMATIONS TevPERBTJRES VAR | L1$

1LoWs LIGulu #L)WS VAP MU ENTHALDY L1 HOL eNT4ALRYS/, L34

2 [4e1v,81)

WRITE [N]AsEBT7) [SUMIgTaTUlJYsVUTU)LUTJ) puse,dr]

FETuRN
Ent

AVA
AVAYAY

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



$CATA
hOLT 2 RELOU EMNTRY RIOUT I NE RELME enTRY KOJTINE RELOC ENIFY
NAME FACTIOn PONT NAnE FACion POINT Vit FACTO= 20nT
s AF 000U LELOU
NATAD  (0734e uv7&4ac
OVERLAY & » NJUMREA STARTS (73841, L eNGTn C1014, LOWAEST COvI0N 2b6<5U
DULTY (734c L78¢c¢
CVeFRLAY 2 y NUMBER STARTS 074841, LaNaTa n0&pl, LCAEST CovnDy 34250
DEUTe (78<¢ u7iéde
CVERLAY » » NUMEER i STARTS 07341, [ ENaTA (UE74, LOWEST COovely JE250
onlk 0784 L744¢
UVERLAY A y NUMREF 14, STARTS (7521, LeNuTn  (puegd, LOWEST COMMON
RIT1E1 0786 LT73¢¢
OVERLAY A ) NUMBER > STaR1E& 07%¢1, LehaTH 01275, LUWEST Ccovrlw
FlTee 07342 v704c¢
CVERLAY A ¢ NUMFER . STARTS 07341, |eNaTA [nUs3Z, LOWEST Cowurny
LIBKARY FOUTINES USED
y K1 10640 1064u . »w0 10640 10710 JyRLAY L0775 10776
FIKST LOCATIONY nNCT USZP 11203, LOWEST CuUMMOv $h280

AVA
AVAYAY

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



BB - Listagem do Programa para o Método_de Runge-Kutta,

utilizado para o Exemplo III.2.A

A
AVAYEY

1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



IFORTR&N IV: CD22546,004, JUL 1967
#u08
$FORTRAN

{

i

NOL1ST

COMMON DeTF,AL(d4,4),AV4,4)

COMMON TOI9),SUMIY) '
COMMON SVOIL9,4),v0l0),aYolvsd4),SUDL924),UDI(9),XD19,4),SL019,4)
COMMON LOUZ)sZ1924) ,XFL4),YFL4)sSSU(O)sKIL9),KAYIFa4)2AK[%:4)
COMMON Al9,4) s TIMESDELT,HITIMESLF,VF,FFED
COMMON S19,4)

COMMON ITER,LC,JT,JRyJL,JF, IS5,NOVI1D)
COMMON NIC,NIK

REAL LOsXH,KAY

REAL LF

REAL K1,X2,K3

DIMENSION F119,41,F219),F3(9)

DIMENSION K1[9,41,K219,4) ,K3(9:4)

REAL K 4 '

DATA NOV/01,02,03,04,05,06:07,08,09:,10/

NIW = 10

NIW = 10

K1 tei

KO = 1

CONTINUE

CALL OVRLAY [NOV(01))

CALL DATADLISS)

CALL OVRLAY [NOV[D02))

CALL DGUTH

CALL OVRLAY [NOV(03))

CALL DGuUTZ2

CALL OVRLAY [NOV([04))

CALL ONCE

DELT DELT/FLOAT(KI)

FORMAT (2141F0R THIS RUN DELT = ,F20,4,1H1)
WRITE INIW,6060) DELT

TIME = 0,0

K =0

CONTINUE

TIME = TIME + DELT

DO 10 J=2,JR

DO 9 [I=1.,LC

FitJel) = LO[J*d) « SgJ+1,1) /7 UO[J+1)
CONTINUE

F2lJ) = LotJ=1)1/00(J=1]

F3LJ) = LOLJY/ZUO0 V)

CONTINUE

Do 12 1=1,LC

DO 11 J=2,JR

KitJ,1) = DELT#[ZLJ, 1y + F1(J,1)#SUOINJ+1,1) « F2(J)#SUO[Jwl, ) =
F3LJ) » [SIJ,1) + 4,0)a50000,1)

11 CONTINUE

12

i

KLtJdT,1) = 0,0
Kil1:1) = 0,

CONTINUE

0

DO 14 I=1,LC
DO 15  J=2,JR
K20J,1) = DELT«[Z(J, 1) + FL{J,1)*(SUO(U+L,1]+K1([Je1,1)/2,0) + F2LJ
Je(SUOTJU=1,]) + Ki[Jma,11/2,0) = FRLJI(SUDLJ, 1) *KkA1J,1]1/72,0000S0Y

A
AVAYEY
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13

14

15

16

i8

2,11+1,01)

CONTINUE

K2(JT,1)

K2l1,1) =

CONTINUE

D0 16 1=1,LC

DO 15 J=2,JR

K3(Jal) =DELTw[Z(J,]) * FalJdal) *#[SUO[J+L,1)+K2(J+1,11/2,0) + F21J
11«1SUQLY~1,1)+K2([J=1,11/2,0) = F31 )« (SUOLYsT14K2[Ja11/2,0)1%(SIJ,]
21+1,0))
CONTINUE
K3LJTs1) = U
K3{1,11 = 0,
CONTINUE

DC 18 1=1,LC

DO 18 J=2:JR

K4 SPELT=(ZIJ, 1) * F1lJal) *[SUOIY+L,10+K3[J+1,1) 1 & F21
1IwtsUOLJ=-1,1)¢K3[Jel,1) ] = F3lLJ)#(SUOLJ,1)¢K3[J, 1) 1s{g(Jd,1
21+1,0))

SUOLJ, 1) = SUOLJ, 1) + [K$fJd, 1) + 2,0#(K21J,1)0+K3(Js101 * K4)/6,0
CONTINUE

Do 36

SSuUJ)

Do 36

SSUlJ) = J) + SU01J.1)

CONTINUE

DO 38 J=2i:JR

KBlJ) = 0,0

DO 37 1=1.LC

XO0lJsl) = SUD[J,1)SSULl)

KBLJ) = KBLJ) + AK[1,])+XnlJs])

CONTINUE

KBlJ) = 1,0 /7 KB(J)

CONTINUE

Do 39

po 39

KAYLJ, 1) A<[1,1]) = KB[J)

SlJs1) = VOULJ) « KAY(J,11/1.01J)

YOUJ,I) = XO[J, 1) » KAY([J,])

CONTINUE
DO 40
DO 40
SVo(lJ.1)
SLOLJ,])
CONTINUE
DO 440 [=1,LC

S{2,1) = D/LD(2)

SVO([2,1) = Var2)«Xo(2,1)
CONTINUE

K = Ket

IF [K=K/KJ*K!) 1000,2000,1000
CONTINUE

CALL OVRLAY [NOV([05))

CALL RITEL

CALL OVRLAY (NOVIUG))

CALL RITFZ

IF [TIME-HITIME) 1000,3000,3000
CONTINUE

1F [KO=3] 4000,4000,5000
CONTINUE

W0
0

—_

-0
T == =

J] o« YOrJ.1y
) * X01J,1)

——0x

QO <
, <i

A"‘YAY
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KO = KO + 1
Kl = Kl«2
GO TO 6000
CALL EXIT
CONTINUE
END

6
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$OVERLAY A
$FORTRAN
- SUBROUTINE
COMMON
COMMON
COMMON
COMMON

DATAD(]0O}y
rllTF‘:“Lt4l4llﬁV[4|4]
TOL9),SUML9)
SVU(9,4),V0(9),Y019,4),5U0(19,4),U0(%),X019,4),5L01%,4)
LO(9),219,4),XF14),YF14),SSU(9],KR[9),KAYL9,4),AK14,4)

COMMON
COMMON
COMMON
COMHON

REAL
REAL
READ

ftn nnn

READ
READ
READ
READ
READ
READ
READ
READ

DO
READ
READ

S5(9.,4)

NIC,NIH

LOs<B,KAY

LF
(NIC,201)
185

INI1C,202)

INIC,202)
INIC,202)

2

NF +2

NT+2

NT+3

NY+4
[NIC,202)
[NICs202)
[NICs202])
[NIC,202)
INICs202)
[N1C,202)
INIC,202)
INIC,202)

J=1.J7T
[NIC,203)
INIC,203)

CONTINUE

READ
READ

READ

FORMAT
FORMAT
FORMAT

INIC,203)
INIC,203)

IN1C,203)
(1015)

(4E20,8)
(8F10,0)

RETURN

END

6

Al9,4), TIME,pELT HITIME,LF,VF,FEED

ITER,LC,JT,JR,JL,JF IS5,NOVI10])

LCsNT,NF, IREF, 1S5

[(AKIKs1),K=1,4),1=1,L2)
[tALIKs1),K=1,4),1=1,L0)
[IAVIK,1),K=1,4):121,L2)

1TOLJ) el JT)
(votJl,Jd=1,JT1)
tLotJl,Jd=1,4T)
[UptJ),Jd=1,JT)
TE s LE 1 VE

D

DELY, ERPHI, HITIME
TCONB, €DUTYO,

MU,
TCONA,

[x0(J, 1]

!
tYO(J, 1)1

=1.Lc)
=1,LC)

e
Ja
[xFtly,1=1,LC)
[YF(l1y,1=1,LC)

[KBIJY Jd=1,JT)

7 unespw 11 12 13 14 15 16 17

SREUR



$OVERLAY
$FORTRAN
SUBROUTINE bouTl

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
REAL
REAL LF
205 FORMAT
10D )
: WRITE
206 FORMAT
1 PLATES
HRITE
207 FORMAT

A

DsTF,ALL4,4),AV(4,4)

TOL9),SuM(%)
SVOLY,4)4V0(0),Y009,4),5Un(9,4),UD(9),X019,4),5L019,4)
LO(9),2(9,4),XF4),YF(4),S5U(9),KBI9),KAY(9,4)sAKL4,4)
Al9,4), TIME,DELT,HITIME,LF,VF,FEED

S19,4)

ITER,LC,JT,JR,JL,JFs1S5,NOVILiD)

NIC,NIW

LO,<B,KAY

[57HLINPUT DATA DYNAMIC DISTILLATION HOLLANDS METH

INIW,205)

(R6HONO, OF COMPONENTS STRIPPING PLATES RECTIFYING
REFERENCE COMPONENT ,/,1110,122,121,122)}

INIW,206) LCsJL-JFsJFe2

{20H0LJOVID FEED RATE = ,1PE17,8, 5X,18HVAPOR FEED RATE

1= ,E17,8, 5X.194FEED TEMPERATURE = +E17,8)

WRITE
208 FORMAT

INIW,207)  LFsVF,TF
{7U40L1QUID FEED COMPOSITION VAPOR FEED COMPOSITION

WRI1TE
209 FORHAT

INIW,208) IXFULy,YF[1}.1,1=21,LC)
[79HOTRAY TEMPERATURE VAPOR FLOW RATE Liou

11D FLOW RATE HOLD UP  ,/,t14,1PF20,6,519,8.,522,8,E22,8]))

WR1TE

RETURN
END

INIW,209) (J»2,700J1,V0LU),LO0LJ),UO[J)su=1,JT)

AVA
AVAVEY
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$OVERLAY A
SFORTRAN

SUBROUTINE pour2
COMMON DaTF,ALEA,4),AV4,4)
COMMON YO(9),SuMt9) ,
COMMON  SVOI9,43,V0(9),Y0l9.4),5U0(9,4),UD(9),X0719,4),5L0(9,4)
COMMON LO[9),Z219,4),XF14),YF(4),SSU(9],K3[9),KAY[9,4),AK([4,4)
COMMON Al9,4), TIME,DELT,HITIME,LF,VF,FEED
COMMON S19,4)
COMMON 1TER,LC,JT,JR,JL,JF 2 1S5,NOVILD)
COMMON NIC,NIW
REAL LOsXB,KAY
REAL LF
210 FORMAT {1340COMPDOSITIONS ,/,17X,2HC1,24X,2HC2+24X,2HC3,24X,24C4,
1 /7;5H TRAY,416X%,6HLIQUID,6X,5HVAPORI2X) 2/ [14,3X,F12,8,F12,B,F14,8
2,F12,8sF14.8,F12,8,F14,8,F12.8))
DO . 211  Js1,JT
WRITE INIW,210) Je2,tx00Jel)aYOlJal)al=1,sL0C)
211 CONTINUE :
212 FORMAT [2240FEGUILIBRIUM CONSTANTS»5X,5HCOMP, »12Xs2HAL 15X 2HAZ,1
15X, 2HA3, 15X 2HA4,/, 127X, 13,7%X,1P4E17,87)
WRITE (NIW,212) (1, [AKIKs1),K=1,41,1=21,1C)
213 FORMAT (20HULIQUID ENTHALPY CONSTANTS ,5X:5HCOMP 212X 2HCL.15X,2
1HC2,15X,2HC3,15X,2HC4,/,131Xs13,7X,1P4E17,8))
WRITE [NIW,213) [1,(ALIKs ), K2t,4]),1=1,LC)
214 FORMAT {2640 VAPOR ENTHALPY CONSTANTS ,5%,5HCOMP,,12X,2HEL,15X,2
1HE2, 15X, 2HE3,15X,2HE4, /, (31X, 13,1P4E17,8))
WRITE [NIW,214) (1. [AVIK, 1) ,Kz1,4]),1=1,LC)
215 FORMAT [1340 K8 BY TRAY ,/,(F1%,8})

WRITF [INIW,215) (KBlJYaJ=1,UT])

RETURN
END

AVA
AVAVAY
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$OVERLAY - A
$FORTRAN

SUBROUTIME ONCE

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
REAL
REAL LF
D0 6 I=1

Do 5 J=

sSvVorJ, 1)
SUD(J. 1)
SLO[J, 1)
KAY [J,1)
SlJ,1) =
CONTINUE
SLO(1,1)
SVO([JT, 1)
suo(i, 1)
SUOLJT, 1)
S[(JT.1)
Si1,1) =
S(2,11 =
CONTINUE

D;TF,&L[4:43;AV14,4]

T009),SUML9) .
SVO[9,4),V0Ll91,Y0l9,4),5U0(9:4),U0[91,X019,4),S5L01%,4)
LO(9),Z1Y,4),XFla),YF[4),SSULQ],K3[9),KAYI9,4),AK(4,4)
AL9,4), TIMESDELT,HITIME,LF,VF,FEED

§[9,4)

NIC,NIW

LO,<B,KAY

' LC

21JR

VarJ) * YOrJ, 1)
Ud[J) + XO0rJ, 1)
LOLJ) » X0(J, 1)
A<[1.1)+KBEJ]
0lJ)+«KAYLJs1)/L0LY)

< m N nn

-

DO 3 J=1,J7
DO 3 [I=1,L.C

ZlJ,1) =
CONTINUE

0.0

FEED = LF + VF

Do 4 [=31,LC

ZIJF=1,1)

= YF(]) * VF

ZIJFs1) = XFLI) + LF

CONTINUE

RETURN
END

AVA
AVAVAY
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$OVERLAY A
$FORTRAN

SUBROUTINE RITEL

COMMON DsTF,ALL4,4),AV(4,4)

COMMON TO(9),SUM(9])

COMMON SVO(9,4)4V0l9),YD[9,4),5U019,4),U009),X0(9,4),5L019%9,4)

COMMON LOI9),219,4),XFLa),YF14),850(9),K319),KAY(9,4),AK[4,4)

COMMON Al9,41, TIME,DELT,HITIME,LF,VF,FEED

COMMON $19.,4)

COMMON ITERSJLC,JT,JR,JL,JF,185,NoVLIL0)

COMMON NICsNIW

REAL LOsXB,KAY

REAL LF
274 FORMAT (12H1PROBLEM NO,,7/, '7HTIME = ,F10,3, 53HOLIQUID M 128

10LE FRACTIONS LISTED AS CoMPONENTS PER PLATE)

WRITE [INIWH,274) TIME
276 FORMAT [21H0 BOTTOM PRODUCT,/,([5E20,81]

WRITE [INIW,276] [XO[JRs1),1=1,LC]
277 FORMAT (19H0 PLATE NOy = ,13:,/+15E20,8))

DO 71 K=3,JL

JPLATE = K=2

J = JL-K+3

WRITE INIW,277) JPLATE, [X0[J,11,151,LC)

71 CONTINUE )

279 FORMAT (1340 REFLUX, /,[5E20,8))

WRITE INITW:279) (x0(2,1)s1=1,LC)
280 FORMAT 11640 ToP PRODUCT./:[5F20,81)

WRITE INIW,280) [x0(2,1)s1=1sL0C) )
281 FORMAT {34H0RUTTOM pPRODYCT RFCOVERY FRACTIONS./,[5E20,8))

WRITE [NIK,281) (LOIJRI*XO[JR, I/ XFIT)I«FFEDY,1=1,LC)
282 FORMAT [3140TOP PRODUCT RECOVERY FRACTIONS,/,[5g20,8))

WRITE INIH,282) [LO[2Y*XO0(2,1)/IXF]1)*EED)s121,LC)
292 FORMAT [62H0SUMS DF RECQVERY FRACTIONS, SHOULD EQUAL 1,0 AT STEA

1DY STATE 2/ [5E20,8),/)

WRITE INIW,292) [ILOLJRI«XO(JR, 1) + LO(2)#X0(2,1))/IXF[1)*FEED)

i1,1=1,LC)
283 FORMAT (2740MOLES OF FEED AND PRODUCTS)

WRITE INITW,283)
284 FORMAT 17040 COMPONENT FEED BOTTOM PRODUCT

1 ToP PRODUCT,/,1111,E22,8,2E19,8))

WRITE[NIW,284) [14XFLI)«FEEDSXO(JR,I*#LO1JR),XO0[271)+L012),]=1,LC)

RETURN
END

AVA
AVAVAY
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SOVERLAY A
SFORTRAN
SURROUTINE RITEZ
COMMON DsTF,ALI4,4),AV]4,4)
COMMON TO[9),SUM(9) ,
COMMON SVOl9,4),v0Ll0),Y0!l9,4),SU0(924),U0(9),X219,4),5L01%,4)
COMMON LO({9),219,4),XFt4),YF[4),SSUl9),K319),KAYL9,4),AK[4,4)
COMMON Al9,4), TIME,pELT, HITIME,LF, VF,FEED
COMMON S19,4)
COMMON ITER,LC,JT,JR,JL,JF,1S5,NOVILD)
COMMON NICsNIW
REAL LOs%XB,KAY
REAL LF
FORMAT [2H :/1E33|842E19.8] :
WRITE INIW,285) FEED,LLO(JRY,LO[2)
DO 72 J=1,JT j
SUM(J] = 0,0
DO 72 1=1,LC )
SUM{J) = SUMLJ) + XDLlyJ,1)
72 CONTINUE
286 FORMAT [16HOPLATE VARIARLES)
WRITE INIW,2B6)
287 FORMAT [115H0 SUMMATIONS TEMPERATURES VAPOR F 133
1LOKS LIGUID FLOWS VAP MOL ENTHAL?Y LID MOL ENTHALPY:/, 134
2 [4E19,8))
WRITE INIW,287) [SUMLY), TOLJ),vOLJ),LO0[J),J=2,JR])

RETURN
END

AVA
AVAVAY
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FDATA

'

ROUTINE

NAME

JKP
DATAD
OVERLAY A
DOUTL
OVERLAY &
nouT2
OVERLAY A
ONCE
OVERLAY A
RITE1
OVERLAY A
RITE2
OVERLAY A

RELOC ENTRY

FACTOR POINT

06000 veOOU
11412 11412
+ NUMBER
11412 11412
, NUMBER
11412 11412
s NUMRER
11412 11412
» NUMBER
11412 11412
+ NUMRER
11412 11412
+ NUMBER

LIBRARY ROUTINES USED

FLOAT

FIRST LOCATION

12742 ‘12712

ROUTINE

01,

02,
03,

04,

05,

06,

’

6

NAME

STARTS
STARTS
STARTS
STARTS
STARTS
STARTS

Rl

NOT USED 13265,

RELOC ENTRY
FACTOR POINT

ROUTINE
NAME

RELOC ENTRY
FACTOR POINT

11491, LENGTH 01016, LOWEST COuvMON

11411, LENGTH 00503, LOWEST COMMON

11411, LENGTH 00675, LOWEST COMMON

11441, LENGTH 00727, LOWEST CO4YMON

11411, LENGTH 01277, LOWEST COvMON

11411, LENGTH 00433, LOWEST COMMON

12722 12722 12722 12772

LOWEST COMMON 36134

' WO




BC - Listagem do Programa para o Méetodo 8 de Holland,

utilizado para o Exemplo III.2.A

AVA
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.

B23

: FERTHAN IV, Cli22b46,004,  JuL 1967

$J0B

SHOHTHﬁN

c
C
C
C
c
C
c
c
C
c
c
c
C
c
c
C
C
c
C
c
o]
C
c
c
C
c
c
c
c
C
C
c

NOL TS

COMMUN
COrmMON
COMMON
COMMON
COMMON
COMMCN
COMMON
CUMMON
COMMON
COMMON
CoMMin
COM4ON
curM40nN
COMMON
comMMON
REAL
Re AL
DIMeNSTON
DIMENSTON
DATA
i,

DATA

1.

NIC
NIW 19

T

TFI LFOWVEQ,XFO[4)sYFGI4),2U19,4)
D3cl09s09),0GCIN60006),H111,09),HF16),AKL4,4),AVI4,4)
ALLé,4]

SVUL(G9,4),8V009, 4].AOEG9.AI.ﬁ[UQ:dl.SUUlﬂ° 4]15UC“[09|4]
2009,4),500009,4),5L109,4),P109,4),RC10%,4),150C0(09,4)
x0{0Y,4)ax(09,4),Y0(09,41,Y[u9,4),5L0NCA[09,4)
SvonLa(09, 4],3U(0bA[DQ 4],KAYIU9 4]

TGI09),7 EWQJ,_UgDQl:LIGQI VOlpg)l,vL091,9nl09),ULD3),FLU9)
u[ual.laU1[fq1.IAU|09},IHFIn[ﬂ¢],:SUC"IGQJ,GE(UQJ,13&[091
URLTHIO02),1865UC0109),NTHETATUS),K3[09)

CyFol4),CxFI4 J;XF[4];Y’[413\Uﬁld].5[L0[41r3H0[4],3del4!
bnsa{aj,basnrﬁ[4g.bbutdl.95'THD[4].IanJ(4l

DELT, MU, SIG,FAC, DsFEEN, LF, VFTF, LZ HITIYE, TIME, ERPAT
TCUNA, TCUNB, CDUTY,CDUTYD, FRRUR s

LS JC, UFada s JRLITINTC, NIW, TREF, KTTM, ITER, TDIR, IS5

1SC0, 15UCO, 156, 1SSDCO, L0, LF +L, MU, LOV, K6V, K1, 1L, 1SSUCD

LFo
JUN<[6}:HIU¢K[6]
NUVI30)
NOV/01,02,03,04,05,00,07,n8,009,10,11,12,13,14,15,16,17,18
15:16.1’ 18+23,24,25,20:27,28,29,30/ :
NOV/03,0¢,03,04,05,06,07,08,009,10,11,12,33,14,15,16,17,18
19:20,21,22:23,24,25,26,27, zu,au.sur'

MATN LINE

OVERLAY
sL3s

[HE
APP

TNDV([21)

DIRECTORY

CRIPT (K} DF NOVIINDICAIES THE SUSROVTING NAME LA%

VALJE OF NOV[A) INDICATES THE PHYSICAL JRDER OF
EARANCE IN THE DECK S T B <O i T

NOVIoL)
NOvng)
NOVID3)
NOVID4)
NUVIDD)
NOv(D6)
NOV[D7)
NOVDB)
NUVI09])
NV 10
NOVI1L1)
NOV(12)
NOVI1d)
v 114)
NUVI19)
NUV(lo)
NOV(17)
Muv(iig)
NOVI19)
NOV[20)

DATAD
DpJT1a
DoUT2 ~
ONCE
HEGIMT
THETAY
DORAT ——
CoRDEE
THET ™
TIGHT
MINV ™™
LnUSE
TU=TAF
TEMPRD
ENTHAL ™~
Bl HAD
LTORR™™="
LcOKRRD
“PREDYIC
f1TEL
AT

W ouononnn s U NN NN NN

AVA
AVAVEY

5 6 7 unespw 11 12 13 14 15 16 17




NUV{Z22) = NEWTIM

1000 CONTINUE
CALL OVRLAYINOVINILY]
CALIL. DATAD (I8%)
CALL UVRLAY(NOV([02])
CALL 0UOUT1
CALL OVRLAYINOV(DS))
CALL LOUT2
CALL, OVRIAYINOV[N4) )
Cal.l. UNCE
CONTIuUE
CALL OVRLAY[NOV([NS]]
CALL BEGINT e
CONTINUE
CALL OVRLAYINOVIDOY) "7 77777
CALL THETAT
CALL " OVREAYINDVIO )y == =777 R e e T e T
CALL DORAT

" CALL OVRLaY[NovV(psy)l

CALL CORNEE
CALL JVRLAYINOVID9Y) ~
CALL THZET
CALL UVRLAY(NUVIL1UYY
CALL TIGHT ) ]
CALL JVRLAY({NOVI1I1Y)
CALL MINY [LU3C,JL=1,FeS, MJUNK, LJUNK] |
BAL L OVRLAVINGV 12y - At en e
CALL LOOSE
CALL OVRLAY{NOV(131Y 7
CALL THETAF
CALL uvrLAYINOVI14YY
CALL TEMPRD
GOT T AT
CUNTINUZ
CALL uVRLAYINOV(1Y))
CALL PREDID [ITER)

LF {1I55)

CONTINUE

CALL JVRl AY(NOV(2U]1)
CALL RITFL e s
CALL OVRLAYI[NUVIZ21))
CALL RITEZ i T

CONTINUE

IF [ITER=5) S00N,200n,4000
CONTInUE i =R
IF [InlR] /00N,5Un0,4000
CONTIWlUE ks
ll'"[{Tr:N » 1U] :‘UDL‘;(‘[‘{J“.{‘OBU

CONTINUE

[F [155) 9000,9000,9500
CONTTHUE

CALIL, JVRLAY [wOVIZ01)
CALL: RITEL

CALL OVRLAY [KOVIZ1]))

AVA
AVAVEY

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



CALL RITE2
CONTInLE

~CALL DVRLAY([NUV([2Z2)])
CALL NEWTIM
GO TO 2904

CONT LU L
1F (135%) B000,8000,10070
CONTINUE

CALL OVRLaY(NOV[Z2U))
CaLL RrRITEL
CALL UVRLAY[NOV(Z21])
CaLL nrRITEZ
GO ro 1909

EnD

AYA
AVAVEY

runesp ™ .,
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$FORTRAN

: FUNCTION ~ EJUILATAL,1,T]
DIMENSTQON AK 4,4
EQUILK = AXI1 1) =7

FBINARY

RETURN
END

AVA
AVAVAY

2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



FFORTHAN
FUNCTION  THALP[AZ,0,1)
DIMENSTON A7(4,4) :
T & Q*db@.ﬁ‘}
z = LLIAZLA, 1) T+aZ 1S, 1)) eTer (2, )W TvazZI 1y 7
THALP = Zw=7

RETURN
EnD :

AYA
AVAVAY

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



$FORTRAN

FUNCTIOYN
“COMMON
COMMON
COMADON
COMH40N
COMMON
COMMON
CCMMD.
CoMHON
COMHON
COUMMON
COMMO
COMMON
COMMOn
COMHON
cUMMON
RiEAL
REAL
CGReCD =

CSSUTHULTI/FAC)

"RETURN
FND

CORECDILT)
TEOLLFN.VEO, XFO (4T, YFOU4),7019,4)
DSel09s0Y )14 DGCI0R06),HILY,09),HF[6),ARL4,4]),AV]4,4)
ALL4,4) el B b M E A ot L G Rl ol R hio bl ind Brali
SVOIT09,4),5VI09:,4),A0109,4),A1U09,4),500Lp09,4),5Uc0l(09,4)
2109,4),50000%9,41,SL(09,41,P109,4),RO(U5,4).15UCOL09,4)
X0009,4),%10G,4),Y0[l09,4]),YIU9,4]),SL0hLE09,4)
SVONCAINY, 41, SUORNCATGa,4)  KAY (0y,4) BT
]nl'?‘)]aTifl;],LU[GU]IL[G9],Vn[ﬂ?}rV[ﬂQ]:JUfﬁQ\|U[B°J:Ff09'}___
GLO),TAU0106), AU (0, THETALDY]), S 5UCOLLo),0EIUS),IGEIUY)
D=LTHIO9]),ISSUCO109]),DTHETA([VUO],K2[09)
C4EOLa),CxXFla),XFL4),YFld),50n(4a),S0CDl4y,SB014),S3CA[4)
SOCALA4),550D0A[43,88SU14),85UTHDI4),1SNCO 4] _ _
DELTeHMU, SIS FAC D FEeDLF, VESTFSLZ R 1-“F.;T[H{-',.E-hﬁp-i']m“__ o
TSUNA,TOONS,CDUTY.CDUTYO, FRRUR

1SDC0,15YC0, 16GE, 1SSDCO,LO,LF,L,MU,LOV,naY,KE,LZ, ISSUCD
T L bl
(FESDeCXF [T) « S{Gw(FEEDXFULI)~SDO(T1)=SHO(])]) + SSUrIY/
FAG) / (140 + THETA[L)asBUDCATI)* (1, 0+UulJRI/FAC/L[JRY) +

AVA
AVAVAY

5 6 7 unespw 11 12 13 14 15 16 17




$FORTRAN i )
SUBROUTINE EFF[J, 1)
. EFF "=71,0 TR

RETURN
END

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



FOVERLAY A
$FOHTRAN
SUBROUTINE DATADI]0)
COMH40N TFO,LFNVED,XFO(4),YFOl4),20019,4y
CCOMMON ~ DGEL039,09),DGC(06,06),HIL1,09)sHF[6),AK14:4],AV4,4)
comMH40N ALl4,4) B e o A ete M 0, . | .
COMHMON  SVUl092,4),5VI09,4),A0(09:4),A105,4]),SU0109,41,5UCD(09,4)
GoMA0N Z109,4),5L0009,4),5L[09,4),P(09,4),F010%,4),15UC0109,4)
CUMHON ~ XolGy,4)sX(ba,4),YolUu9,4]), Y[UU:41,5LDHFQ"0914]—.
coMoOn SVOUNCA[DY, 4I,SJUJLn{UQ 4),KAT109,4)
COMMA0N T?[19];T[091,hUInQI:LIUG},vl[ng},Ulﬂ9):JDIUQl.dI0?J.YtU°]
CIMMORN GIUZ],TAUDL09),TaAUL09), THETA(NSI),S5UCHI0G),GEI09),1GE109)
COMA40N "LTH[U#J,lﬁoJ(C[UQ},nTHtTA[JQ} K3[(09y)
CoMMOW  CXFOL4),CxFl4),XFl4),YFL4),500(4),80C0(4),58014),8
CCMMOIN Sﬁba[djtd4j FA[4\'53”141:wb“nhdrqj.lbpb1r4]'"* bt
COMMON NDELTsMUsS1G,FAC, N, FEEN, LF,VFaTF,LZoHITIVE TIME,ERPHI
COMMOW TCUNA, TCUN3,CRUTY,CDUTYOD, FREUR
CUMMON LCrJL,JFE s JRGJTLNIC,NIW, IREF,KTIM, ITER, IDIR, 1S
TReaL "1su:a.lsuca,ise;]ssu:n}ru;cr;L;HU]Luu,nav.mﬁ.Lz.Issucn
ReEAL LFD
TREAD T INIC,201)  TLCANTINF TREF, 1S5
10 = [S5 _
" READ INIC,202) '“[iantn.lj;k;113131=f
READ [NTL,20%)
READ InIC,202)
JcC & i
JFE NF +2
\IL NT“?
JR NT+3
JT NT+4
READ (N1CL202) "7 1 TolUY, =150
RizAD INICs202) [VUFJ),J-l J I
READ (RIg 20 2 Tl b el s = T
READ (NIC,20P) [Un[JJ,J 1,07
READ INI e 202l TR LEDVED S i
READ [NIC,202) TE; LE; VE
READ G B e fubete] DRt
REALD [INIC,202) MU, DELT: FRPHI, HITIME
READ ~~INIC,202) ~TEONA, TCONB; ¢DUTYO; "=REUR

@ o ouon

DO AT UELGIT
READ [(N1C,203) [x0(J,1)sl=1,L0)
READ NI 203 YU R i Ela b e) 7
CONTINUE

READ (NIC,203Y 7 [X¥DIT), 1, LCY
READ (NIC:203) [YFO[Iy,121,LC)
READ INIC,203) " IXFTT1Y, 151, L0
READ [N1C,208) [Y7[11:1=1.LCJU

ReAD [N]C,208) !KBtJ1,J J.JT]

FCRMAT (1015)
FCRHMAT [4E20.,8]
FORMAT [HF 0. 0!

RETUR N
END

AVA
AVAVAY

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



§FOVERLAY A
$FORTRAN
' "SURROUT [ME

DOUYL.

CUMMON
noOMMON
COMMON

COMHOW

COMMON
CuMMow
COMMON
COMMON
COMMON
COMMON
COMMON
S COMMON
COMMON
COMMON
cCOMMON
REAL
Re Al
205 FORMAT
100 )
WRITE
206 FURMAT
1 PLATES
WHITE
207 FCRMAT

1= !El7l

WRITHE

208 FORMAT
158 3y

WRITE

209 FORMAT
110 FLOW
TWRITE

T 1SLCO,1SUCD, 1GE, 1SSDLO, L0, LF, 1, MU, Loy, KKy, RH, LZ, 1SSICO ~

TUINIH, 209

TFN,LFNVFO, XFN(4)sYFO(4),72009,4y
DGEE[09,09),DGC (08,061, HIL1,09),HF(6),AKI4,4),AV(4,4]
AL(4,4) i e AN ey s i FER R
SVOIU9,4),3VI09,4),AUTU9,a),A109,4),509(09,4),SUCD(09,4)
Z2lU2,4),5L0 [UQ;QJaHL[U9 4]:”(09:41:” [us, 4]:ISQ¥U(UQ 4]
ANIDY,4).¥09,41,Y0lUg9,4),YIU0,4),sL.0DCat09,4])
SVUDCA(NY, 41,5unnLA(nq 4),K6Y109,4)
1nlb;z,T{ngl,LOIDHJ;Lrnﬂr'vr(nd?{thQYJJdrdé1TdeJIIfFU§f"""

GILUR),TAUDL09Y, TAULO09), THRETALNY ), S5UCNICg),GEL09), IGELUY)
DELTHIVOL, 1S3UCO109), DTHETALUG), K[ (9]
er“[4]aLK»{d1a!l(ﬂl.Yk[41;%Uﬂ{4],Shcﬁ[ﬂ;;aHOI4I.S:LAr«)
SDCA{4),SROBCA[4),SSULa),e50THD[4),15D0014)
DELY,MU,S51G,FAC, N FEED,LF,VF,TF,LZ,HITIYE, TIME, ERPAL _
TCONA, TCUNS, ¢ UUTY.CDJTTU.[* Jn
LCJJU;JFJJ;JJ?:JT NIC,wIW, [REF,KTIHM, ITER,IDIR. 1S5 -

LFO
[(67HLINPUT DAYA — DYNAMIC UISTITCAT DN

HOULANUS METH

[8640NU, OF conpgmgNT§ STRIPPING PLATES
T T ReFERENTE COMPONENY ~ 5,7, 1110, 122, 121, 1221)
[HIW,200]) lr JLadF s JF=2, [REF
(2040L10UTID FEED RATE = ,iPE17.8, 5X,149HVAPOR FEEU RalE
Ry SX,19HFFED TEMPERATURE = +1F17,8)
LA 20T Lr;vc}rrumh_____.“__m",..nm“.""_"
(70401 1QUID FEED COMPASITION VAPOR FEED COMPOSITIUN
COMPONENT ™ L7/, T1PEED R, E2REYTIGTT TE
[Nlw,208) (XFOIy,YF(T)a1,1=2,LC) )
[7940TRAY TEMPERATURE VAPUR FLOW HATE
RATE HOLD UP  ,/,114,1PF20.6,519,8+E22,F,E22,8]1)
1J-2, TO[Jl.UOEJI,Ln(IJ.UULJInJ 1,471

INTW,200) 777
RECTIFYING

Trog

CRETURWNT - T75 =

AVA
AVAVEY

7 unespw 11 12 13 14 15 16 17
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FOCVERLAY A
$FORTRAN
SURROUT INE pour2
COMAON TFO,LFO VFO,XFO(4)sYFOIl4),2019,4y)  ~
CoMM4ON DGETU2,09),05C006,06),HIL4,09)HF[A),AK(4,4) AV (4,4)
COMMCWN ALl4,4)
COMMOn SVOTU9,41,8VI09,4),A0109,4), TATU9,4),SuUlTpY,4),SUCcol09,4)
COMMON Z10U9,4),5L0009,4),5L(09,4),P(09,4),K0109,4),15UC0(09,4])
COMMON X0[09,41:X{09,4),Y0(05,47,Y100, 41,3r0nCL;bq.41 i
COMMON SVUDCA[NY, 4] sunnfhtnu 4),KAY{DQ:GJ Tl AR DL
COMMON TOL09),TL0G),L0709),L109),VOL0QTl,vI09Y,dplHoy,Ul09),Frloy "
COMMON blUle.Tfuolaqls'fr.ll[ﬂ‘?!;TH::TMI'!‘)]malibnl[.gla(mlﬂ‘?].Iuhldg‘]
COMMON DELTHIUO) 4 188UC0109),nTHeTAIUG Y, nallbgy
COMMON CYFD{4),U%Fla),xFl4),YF(4),5000¢]),SNCO04),5H0[4),83CAL4)
COMMON sncnln}.SQJﬂﬂnrdg.serdj.15uTuur41}15n03i41"”'“
COMMON PDELT»MULSTIG.FAC. D EE N, LF, \’F!TF-L?:I"\[TI“I“!T'M}'J}‘R[’\‘*]
COMMON TCONA,TCcOUNS, cOUTY, CDUTYO, LHEUR
COMMON L Jb J-;J..JH JT;NIL,NIH 1RE F,hTTd 1T£1'101a 1\5
REAL
REAL Lfﬁ
210 FORMAT [LSH0COYPDSTITIONS ',V"I?X  PHOL, 24X, 2H02, ¢4X, 2AC3, 24X, 204,
1 /+5H TRAY4(6%,AHL TOYID, 6x.5nvAP0n;exl./.r14.3x,r1a 8,F12, d F14.8
2 F12,85F14.8F12, 8, Fiq, 00 F 28— T - =
DOY 211 J)sdiul o7
WRITE InIw,210) Ry x0T Yol 1) I eL,Le)
211 CONTINUE SR |
212 FORMAT — [22H0EGUILIBRIUM CONSTANTS, BX, 5HCaMP, ,1eX, 2HAL, 15X, 2HAZ, 1
15K 2HA3, 10X, 2HA4, 7/, (27X, 13, 7X,1P4E17,8])
WRITE ~ INIW,212) T AK UK I K1, 9], 10,10
213 FCRMAT [2640L12VID FNTHALPY CONSTANTS ;DY;“HFU“P-:ldXJ?Hfi 115X,2
j 1RC2,; 19X, 2HC S AN, cHE A, 72 13 13, 7YX, AF4EL 7, 2 ket =
WRITE [N]lWa213) II;U\L[MH,P\ =1, 4].1-1.L(.}
214 FORMAT 12640 VAPDOR ENTFALPY CONSTANTS L5, bHCOYP 212X PHEL, 15X, 2
1RE2,15%,2HES,, 10X, 2HE4, /7, 131X, 13,1P4aEL7 ,H1])
; WRITE 77 Ialw,214) "1 TAVIRS 1), K=15,40,1=1,LCY
215 FCORMAT (1940 KB BY TRAY ,/,(F12,6]))
WRITE ~ INIW,215) 7 IKBIUY, J=1,UT)
DO 111 J=2.JK
DO 11T 1RG0
YOlJ,1) —kﬁUIL’[hﬂ.I:TOIJj! * xo(J I
CONTINUE e e e e e e e e i o e

aagaoaann

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



$OVERLAY A
SFORTNAN
SURROUTIME UNUF
COMMOW THO,LFEDSVFO,XFOI4),YFOL4),7019,4)
CCMMOH u1t[JQ:P91.DGL{L6:06] HUL1,09) HFI6) ,AK(4,4),AVI4,4)
COMHON ALl4,4) el AT el g i o 5 | sl g
COMMON SVULUD,4]),5VI049,4),A0[09,4),A1U09, 4),500(009,41,5UC0(09,4)

- CoMMOw Z103,4),5L00n9,41,8L109,4),F(09,41,R01U,4]),1SUC0QL09,4)
COMMOw Xx0(09,4)9x109,4),Y0009,4],Y(09,4],SL0UNCA[CY,4)

_CUMMON  SYUDLA(NY, 4], wUDpLa[UO 4J,KAY[UO 4) =8 L
COMMON 11lr91,¥tng1,_b[u01.L[uvl,VOInul.utr91adnt09l.UtnaJaFlb¢}
COMMON GLLe),TAUO[09), TAULDS), THFTALNY),35UC0(09),GE(09),1GELU9) _
COMMON DELTHIUQ], I1SSUCOGQ), DTHETALUG),K2(09)

COMMON CXFOU4),CxFla),xpldal,YFldé),Sbnl4a],Sncnléy,SR0O04),S8CA14)
COMMOy ::m,.\[aj,.,»i:Jb(,AM],bSU[:;].‘bl;lmJ[‘.),;sn(,:)m]

COMMON =LY, Ib b!.s.!-:\l',;ﬁ.Fi:[‘ﬂ.LF VF:TF L?;HITlvf- TI?"F‘ f‘Rp'11
COMMON  TCUNA, TCUNB,GDUTY,CRUTYO, ERAUR

coMMOy LE»dCa .JF.JH JROJTSNIC, NIW, [REF,KTIM, I TER,IDIR, 155

“ReAL 7 18US0,15UCD, 1GE, 1SSDCO, L0, LF, UL, MU, LOV,Khy, K8, LZ, 185UCcD
REAL LFD
Do 2 J=i,Jd7
T(J) TOLJ]

) (B '
VIJ]
ey
CONTINUE

o nomn

DO 3 J=1,47
;s T SISt T

ZU[J!l] = 0.0
'Z[Jall = J.U

CONTInUE

FEED = LF + VF
“LZ2VE L01Y)

=DE =R
700JF =1,
Z01JF, 1)
ZIJF=1,1)

TZUJF. 1)
CXFI[I])

TCXFOIl1)
CONTInWUE

nmonon

SIG =

no  49C J=1,LC

TRVOTIJUT D) e DR
AGL1.1) = 040
SVO[1,11 = u,y
CONTINUE

N0 6  Js2,J%

3 [+ Jig e 0 ey il
SVO[Js1) = VO(J)eYO(J, 1)
SUOTJ AT T = UaLdI * X0 rd Iy
SLO[J,T1] 2 LOLJ) « XOpd,y1]

5 CONTINUER i =

cm 1 2 3 4 5 6 7 unespw 11 12 13 14 15 16 17



TAUOLJY = UOtJ)/L0EI LT

CUNTINUg

D07 1=1,LC

SOLI] = svuld.l)
SE0(1) = GLU[JUR,!]
CONTIHUE

KTIM 1
TIMeE DELT

ReTURW
=D
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$CVERLAY A
FFORTKAN

SURRDJT [N BEGINT

CoMioN -Fﬁ.Lfﬂ,vf0,>+0r43.vrul41.2u19 4)

COMMUN DGELU0, N9, DGCINEs06),HIL1L, 09, HF 160, PKT4r4) AV, 41

COMMOWN ALl4,4]) e ey e ek i oL b T et I R NNC o
CUMMON SVUILUD,4),5V109,4),A0009,4),A100,4),3500[09,41,5UCc0[09,4)
COMMON Z{u9,4),50L0(09,41,5L109, 41;Plr9 41,H0(UP,4],18UC0(09, a)
COMAON X0009,41:X[09.81,Y0(ua,4),Y(U9,4], btUﬂLnfh9,4l

COMMOr 5UuPUAlﬁQ,G],&UUPLA[UQ,u] A0 G0 d0 e aliar i s i b
COMMDN rnlB*J,Tta?},Lﬂlnﬁj,L{u9],quOUJ,u1091,uu{091.u1041 FLuo)
COMMOnN GLO9),TAaUn(09), TAU[OYY, THETALND),R8UCH([00),6GEIU9),IGELUS)
CoMMO DELTHLIO2) ,1SSUCD09),NTHETAUO),K3(09]

COMMOH  CXFO[A).CXFLa),XFl4),YF141,500(4],5DC014),SB0L4),83CA14)
CoMION a”UhldJ.-*)'rhldj.n%utdl.xSITuu[41.153c3[4]

coMuon DELTHMULSIG,FAC DL FEED,LE VE S TF, L7, 1TIiVE, TIME,ERPHT

COMMO TCUNAS, TOUNB, COUTYCDUTYD,, FHKUR

COMMON LCsJC,JdFadLs R, JTHNIC, HIW, IREF,KTIN, ITER, IDIR, 185

REAL [SUCO, ISUCO, 16k, 15SDCO, L0, LFsL,MU,LOV,KAaY,KE,LZ, 1SS5UCD

REAL LFD

DO B J=2,dR

LoV = LolJ}/vold)
DO B8 (=i:LC

1F [J=2) Tab,7
AQ(Z2,1) = LOL21/D
60 TO 9

CONTINUE

AOTJ) = LOV/ZFUUILKIAR, 1, KR(J) ]

AOLJs 1) = LUV/ZEQUILALARK,T,TDIJ)])

COfJTllJI]‘E - — - - — - - — e —— S S S S S S— e -
TPIJLTY = 20 1) e SIGWIZOd, 10w SVnlJv1,1) = [AULYsLY + 1,0)r5V0LY
1o1) + AQLJ=1,11%3V0(Jn1,1)] * TAUOIJI*AOLJ, J)eSVO(J, 1) /M0

8 CONTINUE

ITER
FAC

DO 17 J=l.d7
THETA[JY = 1,0
CONTINUE
RETURN

END

AVA
AV“’;Y

cm 1 2 3 4 5 6 7 unesp 12 13 14 15 1l¢ 17



FOVERLAY A
$FORTRAN
- SURROUT[NE THETAT
COMAMON TEOLLED)VFO,XFO14),YFOL41,2019,4) e e e
COMMON DGE(Y9,09),DGCI04,06) ,HILL1,09),HF[6),AR[4.,4),AV(4,48)
CGMMON AlLl4,4) : U S T
cUMGH SVOTU2:4),8V(09:4),A0(09,4),A109,4),500(09,4),5UCcn(09,4)
COMMON LTU9,4),5L0009,4y,5L109,4y,P(Nn9,4),Kk0[0%,4]),1SUC0t0%,4)
COMHON A0009,4),%X[09,4),Y0(0,4),Y109,4),SLONCA[09,4)
CUM0N SVONhCA(NY,4),S unnCA[09,4J,xAY|u9,4] el
COMA0N 10009),T109),L0069),LIUD),V0L09),vI09),JolU9Y,ul09),FIC9)
CUMMON GLUus),TaUDI0g], TAU(0G) 1H.]alnvl:vabﬁiﬂql.PttD9J.IPLrU°]
COMION D*LTHTUQJu;asdtq[OQJ;hTHtTh{UQ]’KJIU9]
COMNON CXFO{4],LX7[4),XF[4],YF[4),5D0(4),5DC0(4),SB0OL4],53CA14)
COMMON SODUL[4),58000A141,5850U141,S5UTHDI41,1SnLD14)
COMMON  LELT,MU,S1G,FAC,NsFEED,LF,VFaTF,LZ,HITIME, TIME, ERPHAL
CCHMrlN TCUNA, THOUNS, cDUTYy,CDUTYOD; FREUR
CUMI10W Lrtll,JraJ RS JTHNIC, ﬁ!ﬂ,IHEF:K1[H!ITLR;I“1H;ISS "
TREAL T ISUCO0,1SUCD,1GE, 1SSDCO,LO,LF AL MU, LOV,KAY,KB,LZy1SSUCO
REAL LD
DO LG s2edR
LOV = L{J1/VIY)
TAULJ) = UWlJI/ZLLJI/ZDELT
P 9 1=1,LC

AlJ, 1) LHV/PUUILK[AN:IJKH[J11

ALd 1) LOV/EQUILKEAK L TID))

RO(Js L) = 140 « ALJ, 1y = (1,0 « TAU(JIZNU)
CONTINUE

.v'l/ -’!" *\”

Do 11 1=1,LC

Al2,1) = LIZ2)Y/D
RO[Zs1) = 240 + TAU[29/MU
CONTINUE

RETURN
END
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SCVERLAY A

: i OHT}\.\‘\

SUBROUT N
COMMON
CGMMON
COMION
COMMON
COMION
COUMHON
COMMKON
COMMON
COMMON
COMMON
CUMHON
cCOMNON
COMMON
COMMON
CoMMON
REAL )
REAL

F(1) = 0,
Gl1]) 0,
00 1 1
ng 1 J=
FlJ) = 1,

WOULD BLOW UP

11

GlJ) = (-
CONTINUE

FLJRY =
SVIJT. 1)

por 12
J o= JT=2JJ
SVIJ, 1) =
CONTINUE

CONTIule

510 F EC T |
spCAll)

SBCALL) =
SBODCAL])
CONTIWUR

DOF A% ]
no 2 e J
SYoDCaty,
SLOUCATL ),
SUODCAT Y.
CONTINUe

no 16 1
SUOLCATL,
CONT1nUE

RETURN
END

k BORAT

TEO,LFO,VFO, xrnza}.Yruta} 2019,4)
Udh[UQJGQIID( [0K+06) ,KHI{14,09),HF [ﬁ];ﬁK[4:41,ﬂV{4 qj
AlLldsd)])

SVOL09,4),5V{09,4),A0109,4),A109,4),SU0109,4),5UCc0(ny,4)

le?;dl.bt1!09:41’5Ltﬂ9:d1:Pl09.413H0[U? 4),15UCQt09,4])

A7l09 4l.x!ug 41,Y0109,4),Y(U0,4],SLODCAL09,4)
svOncaioy,4), HUOICntb0,4l KRAY[09,4)

T][ﬂv]:T[“:],L0[ﬂ9]:L[09].vU[UUI:U[GQJJJD[U9}fU[UQJ.F[UQ]

GILY), TAUDTCQ), TAU(09),THFTALNG],S5SUCDI09),6E109),16EL09)

DELTHIO02),1S550C009),DTHETATU9),K3[09)

CYFDL4),CXF1a), Xy (4),YF[41,800(4),8DC0(4),5B014),S3CA[4)
SOCALA),SRODCA(4],SSUT4),SSUTHNI4),18nCaE4)

DELT, MU, 516, FACDaFEED,LF,VF)TF,LZ,HITIME, TIME, ERPHT _
TCUNA, TCUNR,cDUTY,CDUTYO, tRHUR
LCsJCaJT sl s JRIJTHNIC, NI W, [REF, KT IM, ITER, IDIR,ISS
1SDC0,18UCD, 6k, SSDCOL LD, LFsL s MU,LOV, RAYIKB,LZs]1550UCT
LED

]

0

21,0

?’ Ji{ - A . S S e - — g gy e S e BOL SR S S

0/1=R0O0Jel) w Alg=1s11=F[ -1}

IF DENIMENATOR oF FIJR) = 0,0 O S TR AT | .-
PlJal] = AlJala ) *G{I=11T/(=ROLJST1) = Ald=1s11%F(J=111

e

UESEAR e
+1

GTU = FTOSVI a1

=1:L0C
S'v'ld.ll
ALJR,IV*SVI R, 1Y
= SHCA(Ll)/SnCaly)

Ly

’
[

i
2
I
1}
[}

3T O P S o N 1
SVOUCAL s I aALd, 1
SLobcat sl l<UtJdI/sLldy

nn we
-~

=1
1}

5 6 7 unespw 11 12 13 14 15 16

17



$OVERLAY A
$FORTRAN

© SUBROUT [ NE

coMA0n
COMAON
CoMHnN
COMMON
CcCQMCN
COMANN
cCoMp0y
COMHON
COMHON
COMMON
COMMON
COMMON
CUM|1HJ
COMA0N
cOoMMOuN
REAL
REAL

DO 1a l
Ssu(l) =
SSUTHOI 1)
po 148
SSU([]} =

SSUTHIIT) =

CONT InUE
SsbC0 =

Do Z2v

Sucoll)
no
SUCOlJ. 1)
CONT Inle
sSuconlz, !
Ssheo =

CONTINUE

Do 2?1
SsSucotlJ)
ne 21
ssucord)
CONTInNUE

Gel2
Ge

]
] =

Y [
GE[J]) =

CUNT T wUE

RETURN
END

190 e

cOnNek

TEASLF2 VPO XF014),YF0041,2016,4)
.}:L[[}Q;UV].lU:,Lp[nf\l0()],'1[11:[)9]1“}‘Ib]pﬂKI4 41;»&“[4:*}
ALl4,4)
SVOL09,4),5V109,4),A0009,40,A109,4),S001¢9,4)1,5UC0(09,41
LlUug,4),50 4 ]
A0{N9,41:%X[09,4),Y0(00,4),YI00,4]),5L0oNnCa(ny,4)

SVUDCA U9, 4},kunnrnLHQ.4i KAY!I(0Q,4) 4
OLJvl.Tln)l.LU[qu,L[ﬂ91,vF[nvl.u[ﬁvi,Jnlues.UFu9l.F[uol
GLUT),TAUDL09),TAULDY ), THRETALGY],85UCn109),6EI09),1GELU9)
e LTH{U‘],'":ULO[JOJ;HTHLTAIUO}.nqlugj
CxFJ(4),Ux¥!
J\Chtd!:5 J”,“[d]JSL‘;U[‘i]r‘-:l1'!“”‘!]!]5“\;'“4]
DELTHMUGSIGIFAC DS FEED,LF,YF»TH,LZaHITIVE,TIME,FRPATL
ruuwa TOUNSDUTYCDUTYO FREUR
LU'J[:’JFIJ.,I'J :J..HTL,NIN PL[.V]TH;!Tt II‘I“:I

(SUCU, 1SUCY, 1GE, 155000, L0, LV, MU, L0V, Krw KR, Lé,lqwucn
LD

=1s L0
SUULJR, 1]
= Ui2}lrsu

ssU0lasl)

NERFININ

SSULLY * SJ0tdaly
SSUTHULT) + SyOUCA(J.11*THETALYY

i,0

=1,LC

CuRkl Jr l]

KEINIR

= THETALJ) +SUONGALJ, 1)#SNCOTT)

= {Ul21/D}esDCORTY)

S50LD + SUCOLY)

J=3,JL

= U,0

121,LC

= SSUCO(J) + SUGotd Ty

= 0,0
sSspen - N

NERTININ
SSJCO(J) =

AT

AVA
AVAVEY

; UNesp * 1

5 6 13 14 15 16
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$CVERLAY A
SFOHTHﬁh
' SURRCJT [N
COMMON
COMMON
COMMON
COMMON
COMMON
CoMMOnN
coMon
CUMMON
COMMON
COMMUN
coMMON
COMMON’
COMMORN
COMMON
CoOMMON
=REAL .
HEAL
DO 30 kK
DELTH(K)
IF (K=2)
CUNTINUE
THETA[K]

15S0Cy =

ng 29

SstTH 11[1
Ianunnl]
no 24 )
1SUcOo(J,1
CONTINUE
1SuUCofe, 1
1SSDCO =
CONTINUE

no 2o J
1Ssucalty)
noe 20

1SsucotLy)
CONTINUE

1GE(2)
1GE([1)
po. 27

loeE(Jd) =
CONTInUE
no 2y
1F [Js2)
NGE(J,K)
CONT INUE
THETA[K])

Do " 30

THET

TEO,LFDsVFO,XFO14),YFO[41,2019,4)
DGELUY, 091,bnrtﬂﬁ,06].nt11,091;h&tbl,AKla 4Y,AV14,4)
ALld,4)
sva(uv.41;5v1n94qllﬁulu93"
Z1039,4),5L010%,4),8L[09:4)1,Plny,41,R0(U2, 4)41SUCOLDUG,4)
A"’{"‘f 41)![“0;&,,(0[09 4],\['.?“ GJ;QLUHL"“[U()I“]

SVUDCALNY,4),S00nCAT09,4),KAY(09,4)
Talnvl.rlnql,Lu[nyl;L[n9J

UELTHIUY ), ISSUCD09),DTHETAIUG ), Ka[N09)
CXEOLA),CXFI4),XP[4),YFL4),500(4),5LC0(4),SB04),S3CA14)
SNCA[4],580NCA(4),5SU(4),8SUTHDI4),18nL04]

DELT, MU, DTG5, FAC DI FEEN,LF, VF,TF,LZ,HITI%:, TIMFE,ERPHT
TEUNA,TC J«g.L:I‘UTY,ci)erYD',r.nhUrL RS T T R S, S

LC» JCsJF ULy IR, JTHNIC, NIw, IREF,KTIM, ITEX, IDIR, IS5

15050, 15UC0, IG8E,188DCn, L, LEL LW MU, Loy, ﬂ#Y.KH Tz, 155UCo
LED

A1 R109,4),S00L0Y9,4),SUC0(09,4)

.vnlngl;utn91IUbTUbTTdede’Hﬂ;f"*
GLJI2),TA00(L9), TAULOGY, THETALNG),SSUCO(09),GEI09), IGELVY)

::1:JL
=0 A -HR«YH&1A(K]
ea,du.ao ' o

TAETATRY + LeLTH(K) ~ 77

(1Y)

=1, :
= wihuuli + DELTHIK)IASUODCAIK, 1)
zLCARECDLLY

=3, J0L S

) = THETATJ)«SUOPCALJ, 1)*1ShCO(])

R0 - E
; Sbr)llﬂ__ + l_SU(‘.ﬂ [__]'_)__ =

JL

d8ue0taeld. o

L

5
P
1

= ISSUCULJ) +.

0,0
1S50C0 = D

=3, JL

1S5UCOIJl = Uty T

=1, JL
28, 29:2b

s LluelJl e GELMYL £ DELTHIK . o0

STRETART = TEFR T

=1 ,LC
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SSUTHUILT)
CCNTInUE
po 301

“ DGE(2,J)

Nek(Jd,2)
CONTINUE

RETURIN
END

SSUTHU[]) « DELTH[K)*SUODCA[K,1)

5 6

AVA
AVAVEY

runesp™ .,
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15
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FOVERLAY A
$FORTHRAN

SURHOJT{NE TIGHT

COMMON
COUMMOW
COMHMON
COMMON
CoMMON
COMMON
COMMO Y
CCMMON
COMMON
COMMOn
COMMON
COMMO Y
cCOMMON
COMMOn
CCHMON
T REAL

REAL
JUAX =6
JMIN = UL
Lo 3a7vz
pe 307
DGCL1,J)
CONTINUE

0o $uo
IF [J=2)
nuEcri, J)
GO 10
necli,
CONTInNUE
po 306
IF [J=7)
NGC(K=1

CONTINUE

K =
Do
DO
K =
JN =
IN = K =

JHUTN
JoH
08
K+1

DGC{IN,JN) =

CONTINULE
IN-=
no Spu
ne 3oy
NDGC(1,J)
CCNTIRNUE

RETURN
=ND

.IbJuU!lsb

303
Jei) = DGEIL,J)

»d) o=
GO TO 306 "
DGO (K=1,J=1]) =

I+

TEO,LFN.VFO,
N3eti2,09), 06
AL l4,4]

xr{)las'yr0[4!'20[9'4] s 1 iy - - . L Tpep———
ClOes06),HIL1,09),HF[6),AR[4,4),AV[4,4])

SVULUQs4]),5V09,a),A0109,4),A109,4),SUD(09, tj,nucnlno ERERE T

2009,41,5L0009,4),5L109+4),PL09,4),R0tU%,4),1SUCOl09,4)
A0L0Y,4)Yax[09,47),Y0009,4),Y10d9,4],5L0nCaF09,4)
SVU“bﬁ{”9:41,SU“PF&IUQ,4! KAYTUG, 4) Iy At
T0[09J:T1091,LU{p?J;L[DQE,fﬁ!n9]:0[091;h0(091}d10911F[U01

G021, TAUDLGYY,TAULO9Y, THFTALNY), SS5UCDI09),GLI09),IGEILY)

PDELTATUR) , ISSUCO(09),DTHETALUQ]),K3[09)

bilﬁldl.bx {dl.kr[4l,YF141,%uﬁ‘4].orcﬂ[41.bh0[§lL§3;A[ﬂl_u_

SNCA[4),5RCDcatd4),S55014),¢50THD[4),180C014)

DELT,MU,SIG,FAC, N FEED,LF,VF,TF, L7, HITIvE, TIME,ERPAT
1C0NA,1C Uh%,PUuT\,LhUTYO,ph Un '
LC aJt,Jr.J_,;n J],NIL,Nld,IPtF.KrI% 1TER, 1014,155

L P— g e et . T D A R .
-1
J=l,JdMAX
=X, JHAX
= 0,0

JEl,JL
301,303,302 77
= PUGBEIL,J)

KhedsJL
304,306,305
DGEITK, J)

DGE(K,,])

JMIN

=2,

1,JMIN

[Ked ) ZJ¥AY + 1

[JH=21)» JMAX
UGC(1,d)

JEJN, IMAX
I=!“;JN5K
s 040

L unesp™
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SOVERLAY AN

FFORTRAN S
SUBROUTINE MINVIALN,D LMY MINDDSE
NDIMENSTON ACL),LEL),M(1) MInOgS:

' T MINONO
) LN I B I I L B B I IR B O B ) LTS o__‘_o_r_t_!_O_l.‘_l__o'_l_t_lo__t_'l_'_p_l“o_._l_t_a_ N AN AN NN CMI’O ﬂ U‘
MINQRUE
SUsHDUTINE MINV MInOnO:®
I B s - = HiN000H
PURPOSE MIndple«
VR TAT MR o e v SR e s e S matcs S s
MInNQNLZ
USabi T MIwOn1E
CALL MINVIASN,D,L,M) MINDRL.
. ! st A LD R e - TITEE T
DESCRIPTION UF PARAMETRRS MIMOpl®
A= INPUT MATRIX, DESTRUYED TN COMPUTATION AND REPLACED RY ~ MIMOplc
RESULTANTY INVERSE, MINDAL®
N AR DR O AR I A T R e T TR T SRS R TS e S R St M N O L
1} RESULTANT DETERMINANT MInOnlc«
I = WORK VRCTOR OF LENGTH N 5 o e BT e |
o= WOIK VELTIR OF | ENGTH N MINOpZ:
s S e el S : e e T LTI E
REMARKS MININZ:
MATRIX A MUST B A GENERAL MATKIY ~ & e e e e T M TN n 2 «
MIndneZ:®
SUSROUTINES ANU FUNCTIoN SUBPRUGRAMS ReQUIRFL i TTTTTMINON e
NONE MIMOne
o ey
METHQOD MINJRES
THE STANDARD GAYSS~JORDAN METHOU TS "JSED, THE DETERMINANT ~ MInNOn St
153 ALSO CALCULATED, A DETERMINANT OF ZERD INDIGCATRES THAT HIMONn&G:
THE MATRIX IS SINGU{AR, /77 TTTTTTTTTTTTTTMINGG p S
i mMENG RO
2 l-i T -l.l.l 1] -0.0 L l LB B Y .lul--‘ |"O -."._i_o_llq‘_.“_l‘-!_‘l‘.'_l_ohlhphi-.o.-l'"..-ll—-l“;'|—."'_.‘.l LI I O O ; L .'.." L] M I '\, IJ ntj‘
MINODS®
TMIMODn St
l"!lllll’.l.I-‘I"|I!|OIO.!.'.|!.O.C|'|OIl.l0.I..l_'.._l'!"‘.‘_l'!.—;I':_l_lc__'_“!!MI}':On‘-“
: ! LAYy G SO AT S B AL e SR LN LR T R i) NG04t
IF A DQUBLE PRECISTON YERSION OF THIS ROUTINE 1S DESIRED, THE MIn004:
C IN GOLUMN 1 S5HOULD Rc REMOVED FRUM TH= DOUBLE PRECISION "7 77 'MINDp4:
STATEMENT WHICH FOLLOWS, MINQQD4.
: s D el T P TP P
DO0uUBLe PRECISION A,D.3I1GA,HOLD MINOp4E
ShE e TN 0 1 4
THiz ¢ MUST ALSU BE REMoVED FROM DCOURLE 2RECISION STATEMENTS MINON4,
APPEARING IN OTHER ROUTINES USED TN CONJUNCTIOIN WITH THYS """ 'MInDpat
ROUT [N, MINQn4:
. AT i i e e i e e i s e e s S e
THE DOURLE PRECISION VERSION OF THIS SUaROUTINE MUST ALSD MIMOnS®
THZ DOURLE PRECISTION VERSION OF TTHIS SUaROUTINE MUSY ALSO ™ 77 MINODS:
CONTATN DOUBLE PRecISIoN FORTRAN FUNCTIONS, 4gS In STATEMENT MINOQAS:
10" MUST ®= CHANGED  TOTpABS, e s e e e MY 0
MINDDD®
L ) : P l-l v |.-o-o_. (] | . l.o 0“|”!”l’l-l_-._lm|—'.l“'_-l-i_."thtl '-.'»-'-.-..- .-' .| | .e .I. o. .. '- l”l_i. ."-"."."“*!Nf}ﬂb'f
i MINONY.
TMINONSY
MIndpse
D=1, 0 = . B 2 i i i e e

SEARCH FOR [LARGFST ELFMENT —

c
c
c
c
c
c
c
c
C
c
c
c
c
c
C
c
C
C
C
c
c
C
c
c
c
c
C
c
-
c
c
c
C
C
c
c
'C
c
c
c
c
c
- C :
c
C
C
c
C
'C
C
c
c
C
C
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NK=oh _ MINdpo!
DO 80 K=1,\ ST ; § MINOnG;
NK=NK+N MInDno.
[_ [K ] = i F NG VAT 2 '“H]'Ngnb,
MIK]=K MINORG!
KK=K+K i Z) : MINODG
BIGA=AIKK)
DO 20 2K N T ke MINDNGE
1Z=N*[J-1) _MINdp6c
DO 20 I=sk,N . ' T MIMOR /L
[d=]Z+1 : _ y ! : oo M ENDO
IFL AuS(BIGAY= ABS(ALLI))Y 15,2002n  ~°° S ' MINUDZ:
RIGA=AL]J]) MINONT.
LiK)=] sy i i MINOp 7«
MIKI=J MINOQn7¢®
EONTIHOEE T e
MINORTZ:
T INTERCHANGE ROWS ~~ 777777 : S e Rt T e R Y
_MINOn /¢
JEEUG) ERGE MINUQHI
TFIJ=K) 35,385,255 __ MINDNB:
Ki=K=-in TR ’ MINONG:
DO 30 I=z1,4 _ _ ) MIND 8!
K1=K13 R S e e e T
HOLD==A[K]) s e e s A L bt MR W I MY A S
dLERl=Keall T R e T A s R T Eee e N, MINUDDBE
AKI)=A[J]]) ol ; L T e i o oMINDnG:

R YT — S Y : T
: e o e e MIMOnBe
INTERCHANGE COLUMNG ~ 777 i : MIngp9l

__MIMOn9:
JEMK) o X ) e 2 M1 ; el
IFEI-K) 45,45,38 e it S e S e e AR ER
TN TS LN Wl 0 st & S N | : T
DO 40 J=1,N e M N RS
JRENKG) e ; e : e
JI=JP+J N NS iy ____MINONY:
HOLD==A[JKY ~ 777777777 ' reix G MINONGE
AlJRI=A[J]]) : S e e e ca t MIND QS
ATJTY =doCD o e ) MINOYOI
e e L U O et M [N 0 402

DIVIDE COLUMN BY MINUS PIVOT IVALUE UF PIVOT ELEMENT 1S MIND40;
CONTAINED [N 21Ga) MIND10:
e e e o s S

IF[BIGA) 48,45,4R hgil MINU!LJ‘
De0-0 : el e £ LN LN LA S R . e T
RETURN RINSLO,
DO 55 T=1N st e et ek B e e s M
IFLI=6) 50455,50 ‘ MINOgOC
TRERKST gkl ien e ol [ R Il e e R . e e et S
ALIKY=A[IKI/ZI=1]GA) MINGq1:
CONTTRUE ettt DN L IR T R e
MInNDTLC

REDUCE ™ MATRIX" ===~ = ======= s o s e
MINDYL®

DO~ 65 TEqS == e e e S S
IK=NK+1 _ MINOf11:
1Je1q L St e e
DO 65 Jz1,N MINOgLC
e e e e e S e b Cesdp
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1 f{] hl‘:bﬁ,’\ﬂ i g : : ____hll'\'01dj

YE.I

IFLJ=8) 62,05,62 T, 3 S ; WINOY 2
Ku=I|-I+I‘\ HI'\U“f\
ALl
CON

JYSAUIK) = (KJT*ATTaY TMINDY2e
TLNUE v o 5 - Ll brsa  MINDARE

TMINDY2e

DIVIDF ROW BY PIVOT

s i : al -_ﬁt“01¢*
b {0 B L0 I PR 3% Vuih = ; - MINDY ST
K= S iy __MING1:
S G e M A e e ' A e TTMINC1 S
".\[Kszh“’r-J]fglf;ﬂ : -.__._.__._..._.._._.__._...___HIN01‘s
CUNT Tl TP & MINGY S¢
MINUq 9
MINGe S
___MIND1$S
TR 17 \oaten s St ot : : s WTNT 5t
MINDg 3¢
"REPLACE PIVOT MINO14(
MINDYA:
CONTINUE O N  MIND1 4
S e s el e e e LT
FINAL ROW AND COLUMN INTERCHANGF _MINDy4
AV G ! e e e e S S e e s : M1M0*4f

Ll e ki e e i L0 4 4
KT(K=TT sk e e e e e M]uu1d:
IFIRK) 150,110,105 MInDq 4t
1=1 (K) R e et el A gl e R R R R e S R
IFLI-K) 120,120,108 MINDY5:
J9=N* [K=1] g - B0l Mo el ot R 4 A e e e Ty
JHaN* [ [ =1 MING'[b;
DO L0 JE N T ey anut e T T
HOLDSA[UK)™ ™"~ "~~~"" e | P
Jl=JR+J MINDYS,
A IR Z= AT )~ === m = e o O e S e T T
A(JI] =HOLD MIND15
.J=N ‘ K] e z e e R ‘""-'Ml\b1h:
i e 100:100 165 MInDg 6!l
K15K=N e it g+ g e = s
DO 130 I=L1.N MING1O.
K1=K]+N 2 st A A Sl e o i e e St e SN D A ~ NN 6
HOLD=A(KI) , e MIN DA BX
1=K ~Kal S e e e e e e e e e e e e
AlKI)==AlUl]) __MINDgES
ATJI) =HOLD e el by s i Sy e S i b, i S8 il S e
GO TO 500 MINDY6¢
RETURN B e i brdeh WA of e 1 e e Smard ety st s s, iyt TR L
END MINOS 7

PRODUCT OF PIVOTS




TOVERLAY ~ A

FFORTRAN
SUBROUT [N LJOSE
COMMON TEO LED  VEOIXFOT4 12 YROl4]a 200,40 0 " L0 0 o0 S
COMMON UGET09,09),0GC106,06),HIL1,09),HF[6),AKI4,4),AVI4,4)
COMMON ALl4,4)
COMMON SVOLU9,41,8V 09,41, A0(09,4)VAL09,4),SUUTE9,4),SUcolng, 47
NOMMON Z[U:):‘ljJSL:)“!Qrd]nSLIQ‘)J‘ijJp[n‘);";]ll".(')fUQI,“)lISUCO[UQ,EJ“
COMAON ~ XDT09,415X109,41,Y0TN9,47,V1G0,47,500nChT09,4] '
CUMMON SVUDCAL[DY,4],500pCAl09,4]),KAYI09,4]) LT e,
CCMMON TOL09),TLnY),L0Lge s Lt09),vOL09),vIeYY s Jol0o), ulo9),FL0G9)
COMMON GLU2),TAaUD (D), TaU(09Y, THETA[DY),35UCNI09),6E109),1RE[V9)
coMMON DELYHIO09),158UED 109 OIHETAL U ), K300y~~~ ~ ~°°
COMHA0N CYED[4),UXFr4),XFL4),YFL4y,S00(4),8nCnlay,38004),S2CA(9)
COMMON = SDCA(4],5RONCA[4),SSUT4T,85UTRUL4), 15nCOT4] "
COMMON DELT,MU,SIG,FACID.FEED,LF,VF,TF,L2,HITI%E, TIME, ERPHI
COMMON T CONAG T CUNS eIy OOt O EReUR 0 T T T e
COMMON LCsJC,Jd7 s dis i JT ) NIC, NI W, TREF, KT, ITER,IDIR, 155
"REAL T 18DZu,1SUCY, 16EL18SDCO, L, LFV L MU, LoV, KRy RE LZ, 1s5Uco
REAL LED
JMAK (! y
JMIN = JL =1
K o= JUMla#JMIN+1
DU 320 wW=l,JMAX
DO T 320 M=El,J MAYT
J JHAX =N+
] J"‘IAX-H"'].
IF [J=JiIn) 317,317,319
18 [T=UMIn) 318,318,319 7
CONTInNUE
KesiKe1 ™

JO 2 [Ke1]/ZJMAX +« 1
I0 = K = [JO=L)wJHAX
DGC(Ll,J]) = UECI1D,J01

GO TO 320 et oy e
CONTINUE

W clen 0 T b B LU
CONTINUE

o] D K SN | 1 N
o o 1B fe b Ll e s

DSE[1,J] = D3CIL,4)

GO TO 313 G

DGE[1,J] = DGCl1,J-1)

CONTTNUE — N T

DO 316 K=3,JL
IF [J=2) 316,316,315
DGFK,J) = DGCLK=1, )

GO TD 316

DGF[K,J) = DGCIK=1,J-{T
CUNTINUE

RETURN
ERD




$CVERLAY A

FFORTRAN _ e o
SUBROUTINE — THETAF
COMMON TEOL,LFD.VFO,XFO[4),YFO(4),20(9,4)
COMMCw UGt[UO;OVI;”""IUA.GGJ.4[11;r9],*F[61,Aﬂ[4:4],&¥[4 ay)
COMMON ALL4,4)
CoMMN N SVOLU9,4),SV109,4),A0109,4),A109,¢1,SU0TnY,4),5UC0l09,4)
COMMON zt09.41.3L3(09 4),SL(09,4),FP[09,4),R0109,4),1S5UC0109,4] _
COMMOWN ADI09,4)sxt00,4),Y0lU09,4),Y(09,4],SL0DCA(09,4])
COMHMON SVUNUALD9,4),SU0nCAl09,4),KAY(D9,e8)
CoMMon TOL0G)aTL0%),L0009)L109),v0l09),v(09),J0l09),UlQ3),FLU%)
CUMA0N GluZ) s TAUD[GG), TAYU(O09), THRTIALNY],SSUCD(09),CBE(09),1GE(U9)
cCoMMON DELTH[09]),155JCG109),DTHETATIUG),K3(09)
CUMMON CXFO[4),CXF14),Xrt4),YF14y,500(4],80C0(4),58014),S8CA14)
CUMMON 5pba{41,awanrA{41.550[41,cbuTquqw,lanuW[41
COMMON JELT,MU,S15,FAC,D,FEEN,LF ,VF,TF,LZ,HITIYE, TIME,ERPHAI _
COMMON TGUNA, TC UM:;,r:DUTy,L,DUTrU,r-mcup
COMMON LCsJCaJFadaJRsJTHNIC, ’\lI oy ”*tf A KTIM, !TL_‘*_,_-I__D_IR:IQ':
REAL ~ 1SD%U,1SUCO,18E,1SSDCO,LO,LF s sMU,LOV,KEY KR, LZ,ISSUCD
REAL  LFO
N0 34 Jsi.dL
DTHETALJ) = 0.0
1F” 1 J=2]
DO 33 KsiaJl
IF [K=2) 52,335,322
DIHETALJ) <= DTHETALJ) = Gelkl=NGE([),K)
CONTIRULE — =t
CUNTInNUEe

JL

1,
THETALJ) THETALY)
11
(

DT HgTAIJ]""""”F"
'{

3
IF [THETA 350,351
THETA[J) THETA[J])
CONTInUE

RETURKN ~— 7777

EnND

DO 351 U=
(o

1
- -HETK1311?57U




$CVERLAY A
$FORTRAN

SURROUT [ hiz TEMPRO

COMHON
COMMON
COMHMON
COMMON
coM40N
COMMON
COMMON
T CUMA40y
coMM4ON
COMMON
coMMod
COMADW
COMA0ON
coOMMON
cOMMOWN
REAL

REAL

D0~ 36
Sucotl)

SUleaalT

151,LC

TEDWLFOsVFO,XFO(4)aYFOL4),2019,4)
DBEL02,09),DGC(N8205) 3 HI110Y),mF(6),ART4,4),AV14,4)
AL[4,4)

SVO109,41,5V109,4),A0109,4),A(09,4),5UU1p9,41,8UCO(09,4)

Z109,4),5L0009,4),5L(09:4),Pl09,41,F0105,4),18UCO109,4]
XO[09,4)5X106,4),Y00009,4),Y109,4],5L0nCE109,4)
svupcainv,4], sunntnloo,“l KAYT09,4)

rnzn;x.Ttn;].Lalngl.L[uel.vntnél{uEodYIJﬁ(UQT}U(dﬁ}??TUGE"_"
GLUS), TAUD[OG),TAULUY), THETALPS),5SUCO[U6],GEID9), IGELVO)

DELTHIU2) , ISSUCO09),DIHETATUG ] W R3[09)

b\#ﬂldl.bx—(41,xrl43,vFl41.xUn[41,H|Lnlﬁlxsﬂut4).suPA(41_w___

bDuﬁ[4],aR“Pba[4!,.aU[f],HSUTHU{4],]an3[1]

JELT »MULOTG,FACnsFEen L, VF ITF L?a’rllTl"‘[’T]HF ,ERD-{]
TCONA, TCUNB, cDUTY, CDUTYOD, FRRUR

LCaJC, JF s dLs JRGITANIC, NIW, TFEF, KT 1, ITER, TDIR, 155

Lro

'13DCU,ISUCJ.iG&ZrSSDCO}IU]IF}TIHU}lHVIKW¥TKH}L2I1§§UE§”"“"

CORECDL ]
= Ji2)

SUCOEdRa 1102 T”.TAfll f_J}U:ﬂili&l%ﬁlkﬂinﬁﬁiﬂﬁﬁJJJ_:tW§Q99JJJhh___

DO "33

SUCOLJ, 1) -

COMTIwlE

=38
= _SUODCALJ, 1) * SDCOIT) o THETALJ)

CONTINUE

Do 360

S5UC0[J)

NG 360
SsuUC0(d)
CONTIWUE

D0 348

KAYLJ, IR

Ke[J]l =
no 37

X[J;11) s
KAY(J, 1)
KB[J) =
KaglJ)l =
CONTINUE
KdltJl =

1.0 7 RBTJY

T+ Sutetdall .

20 JR

) = EQUILKTAKLTREFTJ)]
0

1

-F

LG
Cold,1) 7 sSuColy)
z LQUIL<IA<,1.TIJ1]

KBLJ) + EFFLJ, TI#tKAY (U, 1)/KAY (U, IREF)Y#X(J, 1)
KBIJ) + AKLL, ) eXJd, 1077

TLJ] = TCONS / [ALGG(K3(J))-TCONA)

CONTINUE
RETUKN
END

5 6 7 unespw 11 12 13 14 15 16
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$OVERLAY A
$FORTRAN

. SUEROUTIN

COMMUN
CCrMUN
COMMON
CUMMON
COMMON
COMMUN
CorMON
COMMUN
COrvMON
COMMUIN
COMMON
"CCHMON
COMMON
COMMON
COMMON
" REAL
FEML

ITFR = [7

KIT = ITE

E PRENICIKITY
TEOSLFOWVFO,XFD[4)aYFOL4),7019,4)
DCELOS,NY)sDGCI06s06), HIL1J 09 s HF 16 ), AKI4,4),AVI4,4) ~
AlLla,a) _ B I
SYU0e,4),8V09,4),A0(09,4],A109,41,500109,4),.8Ucol09,4)
Z109,4),5.0009,4),S8L109,4),F(09,4),k0105,4),1SUC0109,4]
XO0[0Y,4) 0 [09,4)1,Y0(00,4),Y1009, 4].5LOPLﬂ[U9 4]
SVODLA[DY,4) \Utnrhluo 4),KaY[09,4)
~lr91.er9J.LUt091.Lrv91'votnqr.vtﬁui?Udeleurbdf"ffJaf““"
b[UJJ,1EUU[nq},TaU[Cg],ThrTﬂ[P91:Q5UC0[09],(E[09],lGE[UQ]
DELTRIU9),15sUCOI Ly, DTHETAIUO),Ka[L9)
cwrﬁlflabx»{ai.x;[41.YF[41,ku0[f1.bhbﬂlf1.s&ol41,qzCA[41
SNCA[4),5S80DCcA4y,SSU4),s5UTHDT4), 1SDCO 4y TR i
DELY o MU,STGsFACsDsFEEDSLF, VFrTFaL?:”ITI“P:T]HF!ERPWI
T20VvA, T“U\ﬁ,CUU?Y,LbUTYU,[hrbR.“
LCrJC,dF s ULs JRGJTHNIC,NIW, IREF,KTIM, ITES,IDIR, [S5
ISD:u.IFUCU;18&;1Ssncn;to;LF;L;HU;unV;Krf;Kﬁ;UZ;{§sUbﬁ“"”
LD
B i ha o
R

DO 60 J=s1,JL

IF [AS3(T
CONTINUE

IDIR = 1

1IF [ TIME=

IDIRGE SR SO T &

RETURN_

I0IR = 0
“RETURN

HETA[J) =1, 0)<ZRPHI) T60460,6¢

HITIME) “83,63561

CONTINUE 7

LN e KRdfdndediy

DELTO = DELT

IF [KTIM-

G RS- R T e

DELT = DELT + 2,0

KTIM = 1
CONTINUE
"RETURN™

RETURKN
END

AVA
AVAYAY

5 6 7 urlespw 11 12 13 14 15 16 17



$CVER
$FORT

274

276
277

LAY A
RAN

"SUBROUTINE RlTEl
COMMON

COMMON  D3e(09,0 9]:DGC[UﬁcﬁéloﬂlliougllHF{O)JAK[414IJAV[4!4]
COMMON AL(4,4)

COMMON SVOL09,4),8VI09,4),A0109,4),A109,41,SU0009,41,SUcD(09,4)

COMMON Z1U9,4),5.0009,41,5L(09,4),Pl09,4),R0109,4),1SuUC0tU9,4]

COMMON 0109, 4]:![00341 YO(09, 4], Y[09,4],bLDnLﬁ{09 41
COMMON  SYUDCA[09,4]) Sunnrn[@c,41,KAque.al

CoMMONT 700091 .T109) L0091 L109),V VOT09),vI09),Jpl09Y,Ul0SI,FLU9)

CCMMCN b[U?J,T&U“[Uql,TaU[G9J;THrThanJ.stuﬁiﬁql.GElU9]|lelU91
COMMON ~ DELTHI09),1S8UCO[09),DTHETAIUR] K209
COMMON CXFO[4),CXFlq),XFtal,YFL4),5SD0(4),SNCn4),S8004),85CA14])

COMMON ~ SDCA(4),S300CA[4),SSU4),8SUTHDI4),18nC014)
COMMON UELT, MU, ST15,FAC,DaFEED,LF ,VF,TF,L7, HITIME, TIME,ERPAL

CCMMON TLUNA, TCONB, cDUTY, CDUTYO.FHHUQ
COMMON LC» JCJJFJlthisJTaNICaN!N,IHtFaKTIH ITt*.IDIR 1S5

TREAL T T TISDCOISUCD 1GE,ISSDCO, L0, LFA Ty MU, L0V, KAY, KB, Lz, 1S5UcD

REAL LFO

FORMAT =~ [12-41PROBLEM™ NG, 7, 17HOITERATION VO, = 4 13,7/,
1 BHOTIME = ,F10,3,//, S5SHOLIQUID M
WRITE ININ 274)

FOGRMAT ~ " l21Hp
WRITE [NIW,»276) (X[JR,T)s1=1, Lr]

FORMAT (1740 — PLATF NO, ='.11,/.[5&ao B8))
DC 71 K=3,JL

TUPLATE = K=2

J o= JL-K+3

TWRITE T INIW,277) 7 T UPLATES (XU, T), 1=1,LC)

CUNTINUE

FORMAT 14340 7 TTREFLUX, 7y (nE20,81)

WHITE INIW,279) (v[2a1!.1-1.LL]

FORMAT (1840

WRITE INTw,280) (Xl/.tl,l-i,lu] = st grls
FORMAT [344GROUTTOM PRODUCTY RECOVERY FRAUTIONS, /7, 15E20,8))
WRITE [NTw,281) IL{JK}‘XfJ”;IJXECKF(T)-FF&DJrl-l Lc)

> FCRHMAT

1
283

WRITE [NIw 28¢) [LT?I*XI?:IJ/[“XFfll*F t”lnl“iaLC!

FORMAT (42-05UMS DF RECOVERY FRACTIONS, SHOULD EQUAL 1,07 AT SVEAN ~~ 7~

1DY STATE 1/ [BEZ0,BY /)
WRITE "7 INTW,292) " LILTIRIWXTUR IV LT X 2 T/ CXF LT Y *FEEDY , T=1
sLe)

FOPMAT [27H0UCLES DF'FFthKNH'PRﬁDUCTSW
WRITE [NIW,289)

RE1UHN_

" END




" $OVERLAY A
SFORTHAN

285 FORMAT  [2H ,/,E33,842F19,8)

“287 FORMAT [115K0 T SUMMATIUONS T TTEMPERATURES

SUKROUTIKE RETEZR o
CCMMON TFO,LED,VFO , XFO[4),YFOL141,72019,4) ’

T COMMON ~ DGELU9,09),DGCL06206), HIL1, 09V HF (61, AK 4, 4), AVI4,4)

COMMON AL[4,4) S
COMMON SvOlug,4], SViU9]h1]101h9'hilﬁThﬁ}lﬁﬁﬁlﬂﬂiﬁf1]75UC“[09 4]
COMMUN 2109,4),5L01g%, 41,5L[n9.41,Pln9,41.HLva 4)1,16UC0L09,4]1
COMMON " xX0L09,41ax[09, 41, Y0 00,4),Y106,47,SLONCET09,4)

COMMON SUUDLA{ﬁ9,4],5uﬂDCAlUO 4),K1Y109,4) ’ N IS
CCMMON ~ TOL09),TIng),! b(nc!.t[091‘vr[ngr}ﬁl(di;ﬁﬁrhdfldtaéd,rkﬁgj
CUMMGN GEUD),TAUD[VY), TAU[09),THFTA[09),S5SUCN(LY),GEIDR9),IGEIUY)
COMMON DFLTH{O09) ,1SSUCO09), NTHETAIUG) ,Ka[09) ~ '

COMMORN CArofa),Uxrlal,¥pl4),YFl4),500(04),8nCola),5EQ14),55CAt4)
COMMON ~ STCA(4]),SKODCA(4y,SSUT4), SSUTHO(4),1SNCO 4]
CCMMCN  DELT, MU, S1G,FAC DI FEED,LF,VF,T1F,LZ,HITIVYE, TIME,ER?A]
COMMON ~ TCONA,TCONB,CDUTY,CDUTYO,FRUR ~~

COMMON  LCoJC)JFaJL o JROJTHINIC,NIW, IREF,KTIM, I TER,IDIR, IS5
TREAL T ISUCO,18UCO, 1GE, 1S5DTL L0, LF S Ly MU, L0V, KAY, KE, LZ, 155Ugo
REAL LED

284 FORMAT — [720#0 T COMFONENT TFEED

1 TOF PRODUCT /,0111,F22,8,2E10,K]) ¢ T
WRITE ~ INIW,284) 1, 0XF L) »FEED XTI, 1) * L TJIRY, X2, 1wl 12), 1=1,LC)

—3GT IOV BROBUCT

Ul S F G P L e TR SR e
DU 72 J=2, JK

L2 16 ¥ N ) B T
Do ‘72 1=214LC

6~ 1 b e B o s R e i o ) o o
CONTINUE
FORMAT
WRITE [NTW,2806)

~ VAPOR F
1LOWS _L1QUID FLOWS VAP MOL ENTHAL2Y  L1Q MOL ENTHALPY,/,

2 16E19,811 S ?) e e TR R s
WRITE [INIW,2R7] [HI11,J) s T0 VLD, LT0d)s 0,05040, J=2, JR)
WRITE ~ INIW, 2871 7 T THTAL, ) TTI L VIV, Ut v HE 6 Sy HE7 I J=2, Uy 777777
ROUTY = CUUTY + LIJRI&H[T7,JR) + D*u(6,2) =~ HF (5]

288 FORMAT ~ [18H0CONDENSER LOAD = JEL5,8,/,1740REROILER LOAD = +E1D,8
1,/7,7H0PHL = ,itin,b)
WRITE (N]W,288)  CDUTY,RDUTY, THETALJFY
289 FORMAT [AHOTHETA, 9F12,7)
WRITE 7 T INIW,2R9) T ITHETALIY U=, Ty —~~~ 7777
K = JL-} 3

290 FORMAT [6A0DGC S 2X31P6ETR.E6 /)
Do 78 NES TN
WRITF INTH, 2900
73 CONTINUE

RETUKN

END
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$OVERLAY A
sFORTRh\

SUBROJUTINE  WEWTIM ~
coMMON TED,LF2.VFO, XFO{4!.YFO£41.ZGI9 4)
CuMMON :Jm..[UQ;H?’]:“‘"C[UEHUGJ;H{Iﬂlﬁg):HF[f)]:'\'(ld 4),AVI14,4)
COMMON AL l4,4)
COMMON SVU(lu9, 4]."!9‘{09 4);‘50[09 4]:"*!09)4]:5U0[ﬂ° 4’ bUb'1l[J?:4]
COMMON 2109,41,5L0009,41,5L(09,41,F(09,41,K0[09,4),15UC0109,4]
CUMMON £0(0v,41,%X(09,4),Y0L09,41,Y(U0,4),5L0ONCEL09,4)
COMMON SVINuALDY, 41.Suunratuv,4}.hAY(09.4}
COMMON roln91.T{09!,. (09)sLL09),V0(D9), V091, u0l091,Ul03),FLUS)
COMMOY G[U2],T400(09), TAU(09),THFTALL9),SSUCOLNG],GEL09),1GEIVY) _
COMMON DELTHIO0?),155UC0r09),nTHETALUGT,K3[(9)
COMMON CXFO(4].,CXF14),XFl4),YFl4),SUn[41,50Col4y,8B0l4),S8CAl4) <
COMMON 909&14],bﬂdﬂrﬂ{41.bbU[ﬂl.HaUTHU[4];I%Pi5{4Jmm_‘_‘"‘" 2
COMMOn DELTsMUSSIGFACINaFEENSLF,VFaTF L7 HITIMESTIMEZERPAY
COMMON ~ TCONA,TCUN3,cDUYY, cDuT¥0.;4nUp"'“
COMH0W LCsJCHJdFpdos U, ITwIC, NI, TREF,KTIH, [TER,IDIR, IS5

TREALT T 1SDZO,18UCD, 16E,185DC0,L LU, LF L, L MU, L0V, KeY, KB, LZ, 1S5UCH
PEAL Lrﬁ

GO TO 2222
DO 70 J=2,JR e st
TR 2 T + TIJ1 = TatJly/DELTU « DELT
TOL:)) = TlJJ
TIJ) = TN

VN = VIO + IVIdY = Vo JTY7DELTU « DELT
VorJ)l = viJl e
VIJ) = VN B at e

CVE T IJAJFHLYT T 06,67,68
Z1 = 0.0
GO 10 69
71

- 60" T

Z1

TENTE TVIIRLIAZISDTATSTERTVOTIFIT ¥+ 71-L01JT-D]
LOLJ) = L{J]
“LTJI"F LN

CONTINUE —
22 CONTINUE

vgtel = D
Vel )
Li2]
Lot2) = L2
TIME=TIME + DelLT
ne 77 J=232 JR
D0 706 1=14LC
XC0lJs1) Xx(J, 11
YOlJs1) EQUILKIAK, I, ,x80J))1*x[J. 1
YOlJ.1) FQUILKIAK, 1,700 )1 * " X1Jdu1)
SVO[J,1) = VI[J] * YUlJ;I)
SUOLJsTY "= 3UCOTI T
ZC0Ja1) = 20J,1)

76 CONTInUE ]
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TAUQLJ) = TAY(J)
uotdl = utd)
CONTINUE

DO 78 I=z1:.C
S40(1) LIJR]I*+XIJR, 1}
soo(l) Diwy Xl 210
EXFOLIY = CxF110
CONTINUE

DO 79 I=1.LC
YO[24]1) = X0[2,1])
Svol2,11 =
CUNTInUg

RETUEKN

AVA
AVAYAY
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" TOVERLAY A
CORDEE
T OVERLAY A

TTOVERLAY A 7

'SDATA

ROUTINE

NAME

P KP

EFF
DATAD
OVERLAY A
pouT1
OVERLAY A
noure
“OVERLAY A

ONCE

"OVERLAY A

BEGINT
OVERLAY A
THETAT

OVERLAY A

DORAT

THET

"OVERLAY A

TIGHT

MINY

UVERLAY A

LOOSE

" COVERLAY A

RELOC ENTRY
FACTOR
06000
10942
10112
, NUMHER
10112 10112

s NJMBER

10112 1011¢
s NUMBER
10142 1011¢
s NUMIER
10112 10112
s NJMRBER
10112 10112
s NUMBER
10112 10112
» NJMBER
10112 1111
¢ NJHBER

10112 10112

s NJMBER
10112 1011<
y NUMRER
103112 1011¢<
’ NJMBER
1&112 lﬂlid
y WUMHER

" 10112 10112

TEMPRO

TOVERLAY &

PREDIC

RITE?Z

TOVERLAY A7
NEKTIM

"UVERLAY A
LIBRARY RQUT
ABS

SEIRST LOCATION

» NJMBER
10112 10112
s NJIMRER
10118 011
S O NUMAER
10112 10112

NUMBER ™
10112 in11e

10112 1011¢

» NUMAER 18,

lwis UseDd

11442 11452
_NOT USED

POINT

e,
DS,
LTS

05, STARTS

07,
U8, STARIS
e

i

E1

Y

ROUTINE
NAME
_OVRLA

D15

BIARIE

STANTS
—ST3RTS

TSTARTS

RELOC ENTRY

T FACTOR POINT
Y 06612 V6612

10112,

LTENGTH ~

ROUTINE

WEME

1207,

RELOC ENTRY

Roy

FACTOR POINT
EQUILK 07030 07030

LOWEST COMMON 32732

10112, LENGTH

10112, L

ENGTH

0112, LENGTH

00730,

01017,

Tol3ze,

LOWEST COMMON 32732

LOWEST COMMON

LOWEST COMMON 32732

$2732

SBYARTS

10112, LENGTH

» LENGTH

nu744,

01e59,

LOWEST COMMON

32732

LOWEST COMMON

- S TARYS

147 STQRTS

15, STaARTS
T4 STARYS T

) NUMRER T{7,TSTARTS™

TRl
11623,

STARTS ™
TSTARTS T

"STARTS

STARTS ~

TETARTS T

10192, | ENGTH
RIS ET
10112,
10112,
10112,
10112,
—UTiE
101172,

10112,

TENGTH
TENGTH
LENGTH
TENGTH
TENGTH ™
TERGTH
S UENGTH

TENGTH ™

nN1012,

01147,

00701,

N TECY R

00525,

T00437,

01262,

LOWEST COMNON

3273¢

TOWEST CoMHON 2732
TOWEST COMNON 34732

01163, LOWEST COMMON 3273¢

LOWEST COvMON $2/3%¢

TOWEST Coumo

10112, LENGTH
10142,

TENGTI

11966 19966
LOWEST CUMMON 32732

¢ 1 U

AVA
AVAYAY

nesp

riise,

01%08,

s WO

LOWEST COMMON 82732
00766, LOWEST COMNON 32732

LOWEST COMMCN 32732

32732

I.LOWEST COMNON 32732

LOWEST CovMON 32732

11466 11536
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BD - Diagrama de Bloco para o Simulador Leans, elaborado

para o Exemplo III.2.A
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Diograma de Blocos do Simuledor Analdgice Leans pora o

Exemplo IMT.2.A , At = 0,2 min.




BE - Listagem do Programa para o Método 8 de Holland,

utilizado para o Exemplo III.2.B

A
AVAVAY
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c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
Cc
c
c
c
C
C
c
c
c
C=
[»
C.
c
c
C
c
C
~

PROGRAM  HOLLAN (INPUT+NUTPUTsTAPELO=TNPUT s TAPES=NUTPUT)

cCoMMON TFOWLFOsVFOLXFO(4) s YFN(a) e ZNn(Qs4)

CNAMMON NGE(N09909) 4paC(06306) an(11000) sHFE (6) s AK (494) s AV (494)
CAMMON AL {4 44)

CoMMON SVOI(NTed) sSV(0944) sAN(NDe4) 9A(0904) 980 (NT44) eSUCO(0G04)
CAMMON Z(09¢4)95L0(09+4)9SLI0024) sP(n9s4) eRN(0Ge4) s TSIHICOI0994)
CAMMON XO(09s4) o X(00434)9Y0(09,4)9Y(NnT44) S npCA(0994)

CnMMON SVODCA(NTe4) «SHONCA(0O4) s KAY (0T 4)

CamMmMon TO(09) o+ T(09) 4 Al09) s (NT)aVO(ND) V(DD 4lIn(NF) s11(09)9F (09)
CAMMON G(ng)sTAUD(nQ) +TAU(09) « THETA1ND) +SSUCO(n9) «GF (n9) 2 IGE (09)
CoMMON DELTHI09) 9 ISSUCN(09) o DTHETA(r9) skB(00Q)

CNMMOL) CXFOLa) 2 CXF (4) o« XF(4) s YF (4) 285n0(4) SN0 (4) 98BN (4) sSBCA (4)
CAMMON SHEA(4) 9SBONCA(4) 3SSU(4) 9SSUTHN (&) s TSDCN (&)

cCOMMORN DELTMUGSIG,FAr,DFEEN LF,VF  TF,LZ JHTTIMF, TIMF , ERPHI
COMMON 1rnwn-TrnNnornHTYorDUTvn.FRgnn

CAMMON LCoJCyJF g by JR JTGNIC,NTW, IREF KTIM, TTER,INIR, 1S5

REAL LFO

REAL ISHCOsISUCO IGF« ISSDCO, LOsLF . L.MUul0V¢KnYtKRsl7tISSUCO
DYMENSTON LJUNK (6B) s M JIINK (6H)

DIMENSTON NOV (30)

DATA HOV/01402403404405406,07908yn9410511412413,14,15516417,18
- 15416417 ,18,23,24,725,26,27,28,29,30/

DATA NOVZN1 402403404405, Oﬁ.nT NByn9, 10-11.18 13,14, 15416917418
' 19920921422e23424405926927928429,430/

NTC 10

NTw 5

MAIN LIME

OVERLAY DIRECTORY
SURSCRIPT (K) OF NnV INDICATES THE SURROUTINE MNAME

THE VALUF OF MOV (K)Y INDICATES THrF PHYSTCAL ORDER nr
APPEARANCFE IN THE DECK

NOVIn])
Nov(02)
NOV (03)
NOV (04)
NOV (05)
NOVpe&)
NOV(0T)
NOV (08)
NOV(0g)
NOV (10)
NOVI11)
NOV(12)
NOV (13)
NOV (14)
NOV (15)
NOV (16)
NOV (17)
ROV ()a)
NOV (19)
NOV(20)
NOV (21
NOVIp2)

DATAD
nnuTl
noure
OoNC e
BFGTNT
THETAT
NORAT
CORNEE
THET
TIGHT
MTNV
LOOSE
THETAF
TFH4DRRO
ENTHAL
FMTuaZ
LcoRR
LeORR2
PREDIC
RITF1
RITE?
NFWTIM

naun

n unnnn

nnwonn

#Hnnnn

n

AVA
AVAYAY

2 3 4 5 6 7 urlesp“v 11 12 13 14 15 16
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CONTINUE

CaLL OVRLAY(NOVI(D1))
CaLL DATAD (1S5)

CALL OVRLAY (NOV(02))
caLL nouTl

CaLL OVRLAY(NOV(03))
callL nouT2

CalLL OVRLAY (NOV(04))
CaLL ONCE

CONT INUE

Cal.L. OVRLAY (NOVI(n5))
CoLL BEGINT -
CoNTINUE

CalLl OVRLAY(NNV(D6))
CalLL THFTAT

CALL OVRLAY (NOV(0T))
CallL DORAT

CalLL OVRLAY (NOV (DAY
CallL CORDEE

CalLlL OVRLAY (NOV(09))
CALL THET

CaLL OVRLAY(NOV(10))
CALL TIGHT

CaLL OVRLAY(NOV(11))
CALL MINV (DGCaJL= I:Rrg.MJUNK-LJU”K)
CalLl. OVRLAY (NNODV(12))
CALL LLODSE

CaLL OVRLAY(NOV(13))
CALL THFTAF

CalLl DVRLAY (ROV(14))
CapLL TEMPRO

CalLL -OVRLAY (NOV(]15))
CalLL FNTHAI

Ceal.L OVRLAY (NOV(16))
cal.lL FNTHAp

CalLl OVRLAy (NOV(17))
CalLL I.CORR

Call OVRLAY(NOV(18))
CalLL LCORRZ

CalLL OVRLAy(NOV(19))
CaLL PRFDIC (ITFR)

IF (IS5) 3500+435009340n0
CONT INUF
CALL OVRLAY(NOV(20))
CALL--RITE]
caLL 0VHL&Y(NOVI21)>

—-CalL RITEZ

3500

4000

- 5000

c

6000

Q000

CANT INUE
IF (ITER=S)
CaNTInUF
IF (IDIR)
ConT INUF -
IF(ITER = 10) 3000¢60006000

3000430004000

7000500094000

CANTINUE
IFr (Iss)
CaNTINUF
CalLl OVRLAY (NOV(20))
CaLl. RITE]

Call OVRLAY (NMOV(21))
CaLL RITEZ

CANTINUE

CalLL OVRLAY (NOVIp2))

~Rr (YT T o BV

9000900099500

3]
w
=
w
[e)]

AVAYAY

L unesp™ .,

1.3
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LHLL O NET L™

Gn TO 2000

CANTINUE

IF (IS5) AanN0*8000°1009
CANTINUE

CaLL OVRLAY(NOV(2n))
caLlL RITEL

CaLL OVRLAY (NOV(21))
CaLL. RITEZ2

Gn TO 1000

END :
SUQROUTINE OVRILAY (I)
RETURN

EwmD

FINCTTION FQUILK(A®T«0)
DYMENSTON Albed)

T = Q4459.69

7 = ((nt4'11*7+nt3'11)*r+n(?911)ﬂ1+n(1-1)
FoUILK = Zu#Z%74T

ReTURN

EnD

FIUNCTION THALP(A,Q, T)
DIMENSION A(444)

T = 0,457:69

7 = tﬂiﬁvl)«roht?.r)I“Tﬁﬂtlox)
THALP = Za7 . h
Re TURN

Enn

SURROUTTNE  RURPT(XeJeTTsAsLsTeRPERRY
DIMENSTON X(99d)eA(4yn)

SURROUTINE FOR CALCULATING RUBRILE POINTS

NIW =5

KTIMES = 1

InP = =1

Tz TT

SUMY = De0

- IpP = IRP + 1

Dn 4 I=19|..

Y = FOUILK(AsTsT)®X(JeT)

SIMY = SUMY + Y

CONTINUE :
1 (ARS(SUMY=).n)=RPERR) ga*®S
KTIMES = KTIMFS = 1 -
IF (KTIMES) 7,646

SUMYOD = SuUmy

To = T

- T - T 3 1”.“

Gn TO 3

CANT INUE

Ig (T=TO) 10411410

CaNTINUE x

S| OPE = (SUMY=SUMYO)/(T=TD)

Ir (SLLOPE) 12+11412

CANTINUE

TN = ((]epg=SUMY) / SLoPe). +. T
SIHMYO = SUmMY

To = T

T = TN

Gn TO 3

CANTINUE

WovYTE (MTuwarny

7 UneSp -

1.3
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15
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RETURN

VA R g upy

1n]l FnRMAT (110X s3HBP +14)

RFTURN

11 CONTINUE

ZILCH = 1en=SIIMY
WRITE (NIWs102) SUMY s SUMYODeT9TO9S| OPEsZTL.rH*APERRY 1P

1n2 FNRMAT (JH0 430 (1Hey , 2 /y43H WARNING,  7FRO DFNOMINATOR TN RUBBLE P

1OTHT W//920H SUM OF Y = 9 OpFp0.9¢/4
20H OLD SUM OF vy =+ E20,94/9 20H TEMPFRATURE (Fy =
E20.9¢79 20H OLD TrMmp (F) = . E2Ne94/
204 SLOPE v FE20,9¢/
20H 140 = SIM OF Y v E20.94/
20H FRROR LIMIT v  E2D .99/
20H NO OF ITERATIONS ’ 15e7/ QOI}H*)://)

na.nn

EnND

FIINCTION CORPECDI(T)

- CAMMON TFOsLFOsVFOWXrD(&4) s YFNn(L)s7n(D9s4)

CoMMON DGE (n94,09) 4DGC N6, nb),utll,oca.HFtﬁi,nKta.ai AV (444)

CoMMON AL (4e4)

CnMMO#R SVO(0944) ¢SV (N44) gAD(ND4b) 9h (NF44),5U0(0%,4),SUCO(09,44)

CNMMON Z(09+46)9SL0(NGgs4)sSLInasa) sP109ea) sRA(09e4) s TSUCO(0994)

CoMMON XO(D994) 4 X(0944)9YN(09,4)9Y (n944) 55 0NCA(0994)

CHMMON SVODCA(NG94) ¢+ SHODCALNGe4) sKAV (09 94)

CoMMON TO(OD) o T(09) 4LO(09) sL(ND) s VO (09) 4V (D) +11D(ND) »11(09) sF (09)

COMMON G(09) s TAUO(00) « TAU(09) « THETA 109) #SSULD (ng) «GF (n9) s IGE (9)

CaMMON NELTHIND) 2 ISSUCD(09) sDTHETA(AD) sKB(0D)

CNMMON CXFOfa"CXFfﬁ},foﬂ)'YF{ai,Shﬂ(Q‘.thﬂfg},SHO{ﬁ)‘SRCAIQ)

COMMON SHCA(4) sSRODCAT4) s85SULL) «SSUTHD (4) s 1SDCN 4

COMMON . DELT ,MUZSTIG,FArDeFEEND LFVF  TF,LZ HTTIME, TIMF ERPHI .

CNMMON TCONASTCONB D' ITYscDUTYOsERRBIIR i

COMMON L, JCyJF (Ul g IR JT (NIC MIW TRFF KTIM YTER, INIR, 1S5

REAL I1SHCN e ISUCO 1GE 2 I1SSPDCOCLOsLF L eMUs L OVeKAY kB 79 1SSUCO

REAL LFO

CORECD = (FEEN*CXF(I) + SIGH(FEFN¥CXFn(I)=Sp0(T)=SpN(1)) + SSU(I)/
= FAC) 7 (1,0 & TuETA(1)#gBaDCA()# (1 ,040U( yR) /FAC/L(JR)) -+

SSUTHD (1) /FAC)

ReTURN

EnD
_ SURROUTINE FFF(JeT)
FFF = 1.0

ReTURN
ErD
SUBROUT INE DATAD (10)

- CAMMON TFOsLFOsVFOeXeD(4) o YEN(L)sZ2n(Dets)

COMMON  DGFE(09,09) 4DGCI06406) ¢H(11300) yHF (A) JAK (hy4) 48V (444)
COMMON Al (4ots)
CoMMON SVO(N944) ¢SV (0944) ¢AD(nTs4) 98 (0944) 4,50 (09,4)SUCO(0944)

- COMMON Z(0Ge4)eSLO0(0044) 9SLI0Ge&) eP(0Ge&) s RN(0Gas) s TSUCO(0994)

CoMMON XO(0944) e X(0G34) 4YO(09,4)sY(n9e4)+SLODCA(00944)

. CoMMON SVODCA(09s4) 4 SUNDCA(0G.4) sKAY (098 4)

CoMMON Tﬂ(ﬂ“}aT(OU}.L”rOQ)'l(nu),VU;nQ).V(no).HO(nQ;.H(OQ)oF{091
CaMMON G(09)Y s TAUOL0Q) a TAU(09)  THETAINO) 4 SSUCAHING) 4GF (n9) 9 1GE (09)
CoMMON DELTHING)Y o ISSUCO(09) o DTHETA(ROQ) ¢ KB (NQ)

CnMMON CXFO(4) sCXF(4) o XF (&) o YE () sSAD(4) 1SnC0(4) #8380 (4) sSBCA(4)
CoMMON QDCﬁ(al!wNUDChf&]!QSU{ﬁ)1H§UTHD(4111QDCH(4]

CoMMON NELTeMUs SIGoFAC Dt FEFNsLF e VFaTEsLZeHTTIME e TIME o FRPHI
coMMON TCONASTCONHsCDNITY s CDUTYDERBIIR

coOMMON LesdesdFsgle JRe JToNICeNTIWe YR FoKTIMe Y TERe InTRe 155

HFAL ISDCO,ISUCO,TGF 4 ISSDCO LOGLF, L 4MUSLLOV KAY KB L7,1ISSUCO
REAL LLFD

READ (NICeP0D1) LCeMTGNF 4IRFF 155

ITn = TCL

AVAYAY
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(NIceR0?) ((ak(KeT)sK=194)9s7=10L0)
(N1C,202) ((AL(KyT)9sK=144)97=14LC)
(NTCe202) ((AV(KsI)9sK=194)s1=7sLC)
?
NF +2
NT+2
NT+3
NT+4
(NIcs202) (TN sJdslegm)
(NIC,Pn2) (VO (1) ed=1ledT)
(NICs2n2) (LoC D sd=10JT)
(NICs202) (ot Neg=legm)
(NICs2n2) TFOs| FOeVFO
(NIC.PHZ) TF' |F’ \,‘F
(NIcs202) n
(NIcs?202) MUls NDELTs EPPHIs WITIME
(NTCcsP02) TcOray, TCONp, CDUTYD, ERRBUR

1 \J=}. [ JT 2 .

READ (NICs203) (XO(JeTI)sI=yeLlC)
READ (N7Ce203) (YO(JsT)9oI=141C)
CONTINUE

READ (NIGspR3) (XFO(1)sI=1e1C)
RFAp  (NICs203) (YFo(1)e1=14 ©)
READ (NIcepn3) (XF(I)sT1=1eL.C)
RrAp (N1cs?03) (YF(I)e1=1s )

READ (NICv203) (KR (J) sd=19JT)

FORMAT (1n1Is)
FORMAT (4F20,8)
FaRHAT (Hr)n,n)

RFTURN
EnD

SURROUTINE nouUTy

COMMON TFOsLFOsVFOuXe0(4) sYFO(4)9Zn(9e4)

COMMON DGF(09409) snaet06506) 41 (11500) 4HF (6) o AK (G04) sAy(By94)
CaMMON AL (4 gd)

ChMMON SVO(0944) 9SV(0944) AN (NFs4) 4A(NTs4) eqUN(NT44) egUCH (0994)
CoMMON 21n9e4a) sSL0LA9s4)eSL(nOvs) QPrnQoalolﬂﬁ{notﬁ1|I§HCO(09141
CaMMON XO(0034) ¢ X(0044) 3Y0(09,4)sY(n944) ¢S ONCA(0044)

COMMON SVUmratnq.qa‘QHnDCntno.asexab(nqaay

ComMmMON TO(09) 4 T(09) 41N (09) 9L (0D) sVO(09) 4V (00) y(y0 (0F) 411(09) sF (09)
COMMON Glng) 4 TAUO(pg) ,TAUtQQ) , THFTnfnq).%%UrO(nui GF({n9) 4 IGE(n9)
CAMMON DELTH(09)Y 9 ISSUrO(09) eDTHETA(NG) skR(Ng)

COMMON CXFO (4) g CXF (&y g XF (4y gyF (4) 4SN0(4) ,SDC0 4y 4SBO(4) 4 SBCA (4)
CcNOMMON Speata) sSROpeAta) oSSULL) «SSUTHR (4) o TSPEO (4)

COMMON DELT , MU,SIG,FAC,D,FEED,LF,VF  TF,L2,HITIMF, TIMF,ERPHI
COMMON TecONAsTCONBsen!ITY e eDUTYO sgRRBIIR

CAMMON LCr CouF s UL o R UTsNICIMTWe JRFEF ek TIMe 1 TERs INIRe 1S5

Real. I:nc0c15U¢U.rPLo1%SucO.|O.LF.L.MUeLnV-KnYoKHoI?qu%Uco
ke AL LFO

Lo 626 I=1,LC

X(leI) = XF(I)

X941y = XFO(T)

CONTINUF

CALL BURPY (X414 Y0(JF)48K4LCy TF,ERRUR)

Call. BURPTI(Xs0¢TOIJF) 4AKs[.CoTFOERBURB)

pn 627 J=3¢yR

Do 627 T=1,LC

Yolder) & FOQUILK(AKs T TR} )Y #X0( Je )}

CoNTINUE

Dn 628 I=1+LC

VAalDaTh = VYNni2.T)

AVAYAY

2 3 4 5 6 7 unesp“v 12 13 14 15 16

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
I
I
1
I
1
1
1
1
1
1
1
I
1
I

» 1
1
1
1
1
1
1
1
1
1
1
I
1
1
I
h 4

uyiry
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420

0430

0440
0450
0460
0470
0480
04690
0500
051n
0520
0530
0540
0550
0000
0010
002n
0030
0040
0050
0060
0070
0080
0n0%o0
0100
01lo
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
07280
noacn
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TP ¥ L = A Y sy

628 CONTINUE 5 B62
205 FORMAT (57H]INPUT DATA DYNAMIC DTSYILLATTION HOLLANDS METH
10N )
WRITE (NIWe205)
206 FORMAT (BAHONOs OF cOMPONENTS STOTPPING PLATES RECTIFYING
-.1 PLATES RFFERENCE COMPONENT /4 (T10,122,721,122))
MFOW = JL = JF
MO0 = JF = 2
WRITE (NTws20h) Les"tFOWeMOD
2n7 FoRMAT (2oHALIQUID FEFN RATE = s0PE17.R¢ 5X9]1RHVAPNOR FEED RATE
1= sE17.8¢ 5Xs194FEED TEMPERATURE = Lg17T.8)
WRITE (NTWe20T) LF o VF ¢ TF

208 FoRMAT (7T0HOLIQUID FEFD COMPOSTTION VAPOR FEED cOMPOSITION

1 BY COMPONENT 4/, (0PERO0«R,E28.8,716))
WRITE (NIwWe2Nn) (XFlIYeYF(IYeTeI=1eL )
209 FORMAT (79HATRAY TEMPERATURE VAPOR FLOW RATF LIAQU
1In FLOW RATE HOLD 1P /9 (1490PEL0.69E1Q.RF22.R1IF2248))
- Dn 222 Jml,,JT -
MTX = w2 ,
WelTE (NIW4209) MIXeTO(J) VO (J)s1 O(J)eUD ()
222 CoNTINUE

RETURN
EnD

SURROUTINE nouT?
COMMON TFOsLFOsVFOeXeD(4) e YFN(4) eZA(0es)
CoMMON DGE (09409 sDECINE6606) 41 (11s00) eHF(H) ¢AK(404) Ay (4y4s)
COMMON AL (49 4)
Cammon SVO(N96b)sSV(0904) 4 An(nTsG) s A (0944) eqUUn(NTeb) agliCn(0Ts4)
CAMMON 2(n0ea)sSLO(Ngs4)sSLIpava) sPInossa) sRNINGe4) 2 TSUCO(N994)
CamMmuon XO(0G+4) e X(NG94) s YO(0G,4) eY (n994) oSLODCA (005 4)
CoMION SVONCA (NG e4) +SHNNDCALDOs4) s KAV NG 4)
Chmmon TO(OG) e T(09) a1 AlDD) s (ND) s VO (ND) sV (NO) ai1n(0) 411 (0F) +F (09
CoMMOn G(ng)sTAUD(n9) « TAULEG) o THETA(nG) #SSUCO(n9) «GF (49) s IGE (09)
- COMMON DFLTHINY) 3 ISSUAD(D9) ¢ DTHETA(AG) s KR (0Q)
COMMON CXFO(4) ¢CXF (4) XF(a) (YF (4) 4Sn0(4) ¢SNEO(4) 4SBO(4) ,SBCA (4)
-COMMON SPOCA(A) «SRONEA (4) s SSUA)Y s SSUTHD (4) s T8NCN (&)
COMMON  DELT MUGSIGFAC,D,FEED LF,VF,TF ,LZ HITIME ,TIME ERPHI
COMHON TCONAsTCONRBeDITYscDUTYOD s ERBIIA
COMMON LCyJC o JF g UL UR JUT NIC NIW IRpF KTTM YTER,INIR, 155
Real ISPCOsISUCOs JGFeISSDCOLOSLF Lo MUSLLOVeKAY s KBaLLZ9ISSUCO
RFAL LED
210 FORMAT (13HACOMPOSTITINNS /¢ 17X PHCY 924X PHO P2 24X 9 2HCR 924 X0 2HCh »
1 /e95H TRAY 34 (6XsbHLIOUTNsOX e SHVAPOR 2y ) /8 (T4 e3XaF12eRsF12.85F14.8
PeF12aBgFla ReF12.84F14,ReFl2eb))
Do 211 J=1sdT
MIX = J=2 b Jo
WRITE (Niwsp10) MIXe (XO(JsT)esYO(JaTI)sI=10LC)
211 CoNTINUE :
212 FORMAT (PPHAEQUTLIRPTIIM CONSTANTSs5Y e GHCOMP 012X 90HAL 915X 2HAR 0
15%e2HA3 3 15X 2HAG o /s (2TXa I3 TXe 0p4ELTor)) :
WRITE (NIws212) (TolAK(KTI) jK=1494),41=14L.C)
213 FoRMAT (2600 TOUID ENTHALPY CANSTANTS o5Xe5uC0oMPeel2Xe2HC1e15Xs2
1HC2e 15X 2HC39 15X s PHCA « /0 (31 X5 134 7XePAFE1TR))
WRITE (NTWs213) (To (AL (KsT) ¢K=1lsbkyoT=141C)
214 FoRMAT (P6HA VAPOR FNTHALRY CONSTANTS 38X e5HCOMP oy 12 Xe2HE1 915X ep
THE? s 15X s 2HE3 e 15X s PHE e /o (31X e I3, 0P4F1T,R))
WRITE (NTw,?14) (To(AV(KyI) K=144),1=]1,LC)
215 FORMAT (13H0 KB BY TRAY «/s(F13.8))
WRITE (N1w,215) (KB Jy ¢d=1,0T)

ReTURN
Enb

CHaDANTTNE Aliae
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cOMMON
CaMMON
COMMON
CnMsON
CoMMON
CoMMON
CoMMON
CMMON
COMMON
COMMON
COMMON
. COMMON
CcoMMON
CoMaON
CNMMON
Reg Al

REAL

bDn 2
T(J)

Ledy

Vi)

Uedy

CANTINUE

B0 un

Dn
nn 3

In(Js1)
Z(JeyIy =
CANTINUE

FFED =
L

DO &
7ol J}-lt
In(JF o 1)
Z(JF=)el
Z(JFsT)
CyF(I)
CcXFOL(1)
CoNT INUE

SI6. =

DO 400
SVO(JTeT
Antler)
SvOo(leT)
CoNT INUF

nDn (<)
po-—5 ]
SO (JeT1)
SHo(Js 1)
SUQ (i 1y
CONT INUE
Tauo ()

CoNTINUE

hn 7

CONT INUE

KTIM = )

TrMFE -

LF

I
)

it nou

(

)

W WL

TEOLFOyVFOWXEO (4) s YFN(4) 9Zn(geé) B63
DGF(nQ.OQ;'DGCfOB.uﬁ).utll;nn),HF(&;.ana'a),nvta.n)

AL (4e4)

SVO(NTs4) sSV(NQe4) sAD(NTed) s A (N 4) ¢SUO N9 44) +SUCO(0944)
2(09,4)4SL0(NG. 4).5L(nq,algprn9 4) ¢RNO(DG, 4) 9 ISUCD(0%54)
xnc0q.a).xtnq.al.Yntnn.h}oYtnq.aioanncn(OQ-ﬁ}

SVONCA (0G44) 4 SIINNCA (09 ,6) sKAV (0944)
TOtﬂU)tTIOQ}olh(“leL(ﬁQ)uVO:ﬂQIoV(hQ)'Hn(ngi‘H(OQ]thOQ}
G(N9) s TAUD(NQ) ¢ TAU(09)  THETA100) +SSUCO(09) +GF (n9) 9 IGE(09)
DELTH(09) ¢ ISSUAD(09) o DTHETA(nQ) yKR(NQ)
cxrnaa}.CXF(a).xFfal,vr(al.snnta).GDrnta}.qan:ai.SHCatql
SHCA(A) eSRODCA(G) sSSU(4) + SSUTHN (4) 4 TSNCN (4)

DFLT MU¢STG4FAr DsFEEDLF4VF TF4LZ, HITIME, TIME,ERPHI
TCONA TCHNngDHTYnFDUTvn FRRNR

LCoJCsJF s JLy R UTGNIC,NIW, IRFF,KTTM, 1TER,INIR, 155
ISNCHyISUCOTGFISSDCO. [n'LF.l-uU.|ou;KAch8g[7 18sUco
LFO

J:l ‘nJT
TO ()
LOCy
voQ)
uo (.

3 J=1,eJT
G S B 1 4

0.0
0.0

+ VF

Lo(2)

1+LC
} = ¥YEol1) ¥ VeD

= XFO(Ty#LFO

= YF(I) #* Vg

XF(1) # LF

{Z 1 JE=1+3) + 2(aFs1)) 2 FEER
(20(JF=)191)+Z0(JFs 1)) /FEED

1e0=MU) /MU

I=1,LC
= Na0
0,0
= eN

0[ NeYO(JeTy

000 % X0(JeT1)
Oqdy # X0 (J,T)

Uo ¢y 7L0 (Jy /DFLT

Izl ..C
SPO(I) =
SRO(1) =

SVO(»2e1)
SLOCJRe 1)

NneEL T

L unesp .,
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RETURN
END

- SURROUTINE REGINT
COMMON TFO'LFO'VFO,chta);YFntai,?n(Qsai :

CnoMMON DGF(N9409) +PGECI06s06) 91y (11900) sHF (6) s AK (4 04) oAV (4o 4)
CAMMON AL (4 44)

COMMON SVO(NTs4) SV (0Qe4) s AD (N alon(nQ-aloqun(nQ 4)4sUcCO(0904)
CHMMON 2(09,4)4SL0(Nn9,4) ,SL(na,4) 4Pin9,4),RN(00, 4).79H00:09 4)

- COMMON XOIQQoQIcX(OQoﬁlaYn(ﬂ°o4}chﬂqo“1$SLnDCn{U°!41
COMMON SVONCA(09,4) ,SHODCA (09 ,4) 4KAV (N9 ,4)

- CaAMMON TO(09) s T(09) 41.N(09) s (09) sV (08) 4V (09)+110(Nn) »11(0F) +F (09)
CAMMON G(n9) ¢ TANO(0G) . TAU(N9) ,THETA108) ¢SSUCO(n9) ,GF (n9) 4 IGE(09)
CNMMON Up{THtﬂqioIGQUrﬂ(OQJ'nTHFTA(ﬂQ}tKntnq)
cAMMON CXFO(4) 4CXF (4) XF (4), Yrta}.%nnt4).§nrn(4}.§80(q) SnCAtal
COMMON SDCA(&IaSHUnrnrﬁl-QSUta}oSSUanthl'fqncntﬂl
cnAMMOnN DELT JMUGSTIG FACGDFEEN LF G VF ,TFLZ HTTIMF ( TIMF ERPHI
COMION TCONﬂOTCOHH!CDHTY!CU”TVO!ERBHH
CoMMON LCyJCyJF gLy JRGUT G NICNTW, IRFF (KTIM, TTER,INIR, 155
REAL ]ann-gSUCU¢TGroga§ncn LOSLF«LeMUSLOVeKaYskBeL7Z9155Uc0
ReAL LFO
Dn 8 J=2+JR
Lov = LO(J) /ZVDL)

Do 1] I=1.LC
IF (J=2) TabheT
AD(2e]) = LO(P) /0D
Gn TO 9
CONTINUE . ;

An(dsT) = LOV/EQUILK(AK«TsTO(U))

CANTINUF : -

PlJsI) = Z(gey) + SIGg®(70(gsId+ SVO(Jsyel) = (a00ge1) ¢+ 1e0)¥SVOL(
ry) ¢ Aply=ley)®svplg=leg)) < TnUQIJ)&Ao[JoT}“SUQIJqll!Mu

CONT INUF

el ptl et ot gt P e el et ] el ment) et e e et il et ] T el e e et i e el et e

¥

ITER = ¢
FaAC = MU % DELT

Do 1T J=1l4JT7

THETA(J)Y = 1lan

CoMTINUE

RETURN
~END g = TN

SURROUTINE THETAT

CoMMON TFOaLFOsVFOeXEO (&) s YFN(4)sZn(994)

COMMON DGE(n9,09) 4DBCINH406) ¢H(11909) JHF (6) AK(444) AV I4,4)
CAMMON Al (4e4)

CoMMON SVO(0944)9SV(09,4) A0 (nT44) 4A(0944) 4SU0(09,4),SUCO(09,4)
coMMON 2009e4)35L00naes) 9SLIRasa) sPIngss) sRO(pGe4) 1 TISUCO(09e4)
CNAMMON X0(0Q94) 9 X(NOs4a) e YO(09e4) s Y (nTe4)sSL.ONCA(DG94)

COMMON SVODCA(09.4) SHIODCATOG, 4) JKAV DG ¢4)

COMMON Tn(ﬂW)uTtn93.|n{”q)'[tﬂQ}oU0199]1U[ﬂ0}anlﬂqltH(OU}GF(Oq)
COMMON G(n9) s TAUO(NQ) « TAU(09) « THETA(NG) $SSUCO(00) +GF(n9) 2 IGE (p9)
CoMMON NELTH(09) s ISSUCO (D) s DTHFTA(NnG) sKA(09)

CoMMON CXFOUA)sCXF (o) o XF (a) s YF (&) sSNO(4) sSNrO(4) 98BN (4) sSBCA(4)
CAMMON SPCA(4) sSBODEA(4) $SSU(4) s SSUTHND (4) s TSN (4)

COMMON DELT 4y SIG FAr oD FEED LF 4 VF TF4LZ HTITIMF TIME (ERPHI
CNMMON TEONASTCONBeeDITY s cDUTYOSERBIIR

COMMON LCyJCyJF g JLyJRGJT,NIC, NIW,IRFF ,KTIM,TTER, INIR, 155

Real ancﬁ-ISUcn;]Gr9}59050 LOsLF» LiHUe[thKthngl791SRUC0
RFEAL LFO

DO 1g JEPeJR

LoV = i /viy)

Tau(Jy = U /LIIY/UELT

D" I=lsLC

Atledy = LOV/ZFQUILK(AK s T2T(J))

DAl tary = 1.0 & A vacxy S8 £V K TRl Ay

L
L
L
L
L
L
L
L5
L
L
M
M
M
M
M
M
M

TZTTIZTTEZTTIITTZTZTTTITZ X
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MM T L T aev Y NG L) - L B (TR B L AV

9 CONTINUE
10 CNANTINUE
Do 11 I=)sLe
A2+1) = L(2)/D
RO(241) = 740 ¢ TAU(2) /MU
CONTINUE

ReETURN

EnD

SHBROUT INE NORAT

CoMMOHN TFOWLFOsVFOXrO(4) s YFN(4)sZn(9e4)

ComMmon DGE(09409)9DGCI06406) oy (11000) gHF (H) JAK (bo4) sAv(beb)
CnMMON AL (&ed)

CoMMON SVOINGe&k) sSV(NO44) s ANING+4) sA(NTeb) oglin(NDe4) asUCOI0944)
CoMMON Z009¢4) 4SLO(09,4) 4SLINC4) 4P 10046) 4RO(00,4) 4 ISUCO(0944)
CAMMON XO(0O44) ¢ X (N094) s YO (09eb4) oY (nQe4) S  NDCA(0G4)

COMMON SVODCA (09,4} ,SIODCA(09,4) JKAY (nY,4)

COMMON TO(09) s T(DS) 4 .n(0D) s (ND)sVOING) 4V (NA) sUn(NT) +11(09) 9F (09)
COMMON G(ng) 4 TAUOD(nG) ,TAU(09) ,THETAnG) 4SSHICO(n9) ,GF(n9) 4 IGE(09)
COMMON DELTHI09) » ISSUAD(09) o NTHETA(NG) KR (DO)

cnMMON CAXFO4) JCXF L4) XF la) (Y (a) (SN0 (4) ,Sne0ls) gSRO(4) ,SRCA(4)
CammMon 5”CA{4)1anﬂnﬂr&lossuta}-SSUTHDt&)qunCntﬁm

COMMON DELToMUsSIGoaFARIDSFEEND «LF e VF . TFoLZ s HITIME s TIME sERPHI
Common TCONASTCONBsCAnTYsCnUTYnepRBIA : :

CNMMON LC«JC-JFeJLcJN-JToNIC.NIw'IRrF.KT!“oTTEQo!nI”oTSS

R AL 1SHCO» 1SUCO . j(-‘,p‘!ISSDC(JQI_UOLF;{_OHUDLOV'K*‘!Y.KH![ 7+1SSUCO
REAL
Fey)
G(l)
Nn

no
Fedy

—

n—wnn

1,0/(=R0O(deI) o Adaly Ty aF (Jalyy

O BLOW UP IF DENOMENATOR OF FI(JR) = 0.p .
G(J) = (=P{gs1) = Al =le)®G(U=1))/(=p0(Jr]) = A(J=leT)#F (J=1))

CONTINUE

F(JR) = 0ep
SV(JTsTI) = 0.0

Do 12 JJ=pedR
J o= JT=JJ+)

S8V (JeT) = G(JY = F(J)aSY(Jele])
CONT INUE

CNNTINUE

=D0—=14 =)sLC
SNCA(T)Y SV(2e])
SaCal(r) A(JReT)IHSV (IRAT)

sROPCA(T) = sRCA(T)/snCA(])
CONT INUE

Dne=15==la)::C

Do 16 J=2sJR

SVOnCA (e 1) = SVI(gs)1)/snCA(T)
SLODCA(JI) = SVODCA( e TYHALJe I
SHODCA L s 1) = SLODCA( ey ) ¥ULY)Y /L Ly)
CANTINUF

Dp " 16 I=14LC
SUODCA(Ls]I) = 04,0
CONT INUE

ZZZZZZ2ZTZZZZZZZ 22 TZ TZE L E T EIXEITITETTEZ 2T P22 P2 TIPS Z 22 22T T T T E ST R

RETURRK
Enin
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SHARROUT INE CORNDEE

COMMON TFOWLFOWVFOSXFO(4) 9 YFN(4) 9ZA(G04) B66
CAMMON DGE(NF+09) snGC(06906) 914 (11900) sHF (A) s AK (L9k) s AV (49 4)
CnMMON AL (4 44) : :

CAMMON SVO(NQe4) sSV(0qe4) sAD(NGs4) sa(0Ge4) sSUDING,4)+SUCO(09s4)
COMMON  Z(09,4) 4SLO(n9,4),SL(00,4),Pin0,4),RO(0G,4),TSIICDO (09,4}
CoMMON XO(NQe6) g X(0094) sYO(09,4) aY(n944)sSLONCA(0G6)

COMMON SVODCA(ND94) +SHODCA(0Q+4) s KAV (DT es)

CNMMON TO(NG) aT(0D) 4 LN(NF) s L (ND)sVO(NA) sV (NO)51IN(N) s1(0F) sF (D9)
- CoMMON G{hol,Tnuntnol,ThU{nQ).THETA}nG!,SSUrn{nn),GF(nQ},IGE(OQI
COMMON DELTHING) »ISSUANIO9) sDTHETA(RG) skR (0Q)

_ CAMMON CXFOU(4) 4CXF (4) JXF(4) 3 YF(4)4SAO(4)4SDCO(4) 4SRD(4) 4SRCA(4)
CcnMMON SOCA(4) 2»SRONDCA(4) oSSU(4) «SSUTHN(4) s TSDCO(4)

COMMON DELT yMUGSTG,FARD$FEEN LFyVF, TF4LZ,HTYTIME, TIMF ERPHI
CaMMOnN TCOMA«TCONB«CDUTY s COUTYNERRBIIR

COMMON LCrJCrJFaJLls SR« JToNICsMI¥W e [RrFeKTTMe TTER S INIR s 1S

Re AL 1SHCaYISUCOs 16F s I1SSDCOILOYLF o *MUS[ OVeKAY By 7915SUCO
REAL LFO . =

Dn 1R I=14LC .

SgUIIY = SUN(JReI) + sUNI(29T)

SQUTHDI(TI) = Ut2)/D

Do 18 J=3.JL

SsU(IY = SSU(T) + SUD(J.T)

SSUTHNI(T) = SSUTHPI(I) 4 SUONCA( 2TV 4TuETA ()

18 CONTINUF

SaNCO = 040

D 20! I=LsLC

~-Snco(1) = coRFCDIT)

0o 19 d=3wL )

SHCN(Ue1) = THETA(J) 4SUNNCA (I, TY#SDCOIT)
19 CANTINUE

SUCO(241) = (U(2)/D)#SDCO(I)
SshCp = SSDCo + SDCO(T)
20 CONTINUE G

=21 J=3,JI.
SsUCO(J) = nan
Dn 21 I=1e.L0
SsUCO(J)y = SSUCO(J) + SHCO(Je 1)
21 -.CONTINUE

GF (2} NDaen
GrF(l) SsSpeco - D

Dn 22 J=3.JL
o GE(J) = SSUCO(J) = U(y)
22 COANTINUE

ReTURN

END

SUHBROUT TNE THET

CoMMON TFOJLFOZWFOLXFO(4) s YFO(4) 920 (D4é)

COMMON NGE(NGs0g) +NGC(NEe0g) s (11ls0n) eHF (g) eaK(494) saVIg494)
CoMMON AL (4e4)

CoMMON SVO(n2e4) sSV(N0eg) e AD(nGs4) ea(n9es) oS0 (n0,44) ¢ SUCO(0994)
CaMmon Z(0944) 45 0(0944) 95 (0954) 9P (0994) sRn(0G44)s75UCH(0994)
CoMMON XO(09,4) o X(n944) o YO(09,4) ¢ Y(a0,4),SLODCA(DG4)

CoMMOn SVODCAL0ga4) «SUONCA(DQW4) sKAY (0Gs4)

ComuON TO09) ¢ T (09 (LN(09) 4L (nI) VO, 00y V(00) ,UIN(NT),11(09)4F (09
COMMON GO s TAUND(OG) s TAU(O9) « THETA(09) s SSUNINS) s GFE(NT) 2 IGE(09)
CNMMON DELTH(09) ,1SSUeD(09) ,DTHETA(AQ) (KR (na)

CNMMON CXFOtL) s XF (L) o XF () sYP(4) eSnO(4) SN0 (AYsQRD(4) s SRCA(4)
COMMON SOCA (4) 4 SBODGA (6) ¢SSV (4) ¢ SSUTHD (4) o TSDCO (4)

e NEI TaMIeQTReC AR NAEEER, | FaVE Tral ZaHYTTMroTTME .. ERPUT

A
AVAYAY

2 3 4 5 6 i unespwll 12 13 14 156 1b
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= B > B o

17

18



COMMON
coMMOn
REAL
REAL

bn 30
DFLTH(K)
IF (K=2)
CNNTINUE
THETA (K)

IssSDCn =

Dn 25

AL e For A P ol TSP LSl T @ N Pt Tre ] A P [ NSRRI
Tfnmﬁ'TCONHoCnHTYoCOUTVnapﬂHuﬁ | ) B67
LCsJCoaJF g JLa R UT4aNICeMIWa IREF «KTTM TTERGINIR, TS5
ISHCFH!%UCOQTG |Ib§DCO.L0vLF.[ oMU LOVeKAYsKkBs 79 1S5UCD
LFO
K=1+Jl
= 0,6F=NP8#THFTA (K)
2323023

= THETA(K) « DFLTH(K)

D0

I=1.LC

SSUTHN(T) = SSUTHN(TI) + DELTH(K)Y#®*SUODrA(KeT)

1sDCO(I)
Dn 24

= CORECD(I)

J=3, JL

IsUrO(Js]) = TH?TA(J)*’”HDCA(JQTI“TSDrﬂlli

CnNTINUF

Isc0(2eI) = SUcO(2e1)

1SNCn =
CANTINUE

Do 24

IssuConty)
I=),Lr

bDn 26

I1sSUcn ()

CoNTINUE

IGE(2)
166(1)

nn 27
IncflJ) =
CANTINUE

Do - 29

TF (J=2)
DEE(JeK)
CANTINUF

THETA(K)
RO 30

CONTINMUE
DN - 301

NGE(Z2+ )
DAFE(Js2)
CoNTINUE

Re TURMN
Enn
SURROUT]
CnMmOnN
CoMMON
CaMMOnN
CoMMOn
COMMON
CnaMON
Cnmmon
CoMMON
coMMON
CnHMMOM
coMMon
CnMMON
Pl LA TR TN

IssDCo + 15DCOI(T)

J=34¢ JL

=040

= 1S8Stgaty) + 1sUpolyer)

Nen
1SSnecd = n

Jmge JL

I1ssuen(y) = uty)

J=1 e dl

28479,28 :
= (IGE(J) =~ GE(J)) /. DFLTH(K)

= THETA(K) = DFLTHI(K)

I=)sL0
SqUTHNI(T)

= SGUTHN(I) = DELTH(K)#SUODAA(KsT)

J=19+JL
= 0,0
=-Nel)-

HE TIGHT

TFOLLFOGVFO,xFO(4) s YFN({4) g ZNn(9yb)
NGE(AQan9) sNGClaenb) sHl11900) sHF (R) s AK(494) 2 AV (49 4)

Al (444)

SVO(NDs4) sSVINDea) sA0(n944) sn(n9e4) 9S00 (NTe4)sSUCO(09s4)
Z2UN944) eSLO(N9,4) oSL(NQea) sP(0934) eRAL0De&)Y 9y TSUCO(0T04)
XO(n9e4) e X(nOea) e YO(pO44)sY(A9e4) e SLODCA(OOY4)
SVONCA(D0944) ¢ SHOHNCA(LD,4) 1?{.&5(!"9941

TO(po)eT(a%) e LN(n9)sl.(n9) +VO(aa) s Vina)stin(ng)eilng) sF(ng)
G(NG) s TAUD(0Q) « TAU(O9) ¢ THETA0G) SSUAN(0B) 4GE (09) 2 TGE (09)
DELTH(09) 4 1SSUcO(09) ¢DTHETA(A9) (KR (p0)
cxrnt.)-rXF(a).yria).Yr(a)esxnrnj.qnpn{ajuqnnta)cSHrniﬁi
&ncn(u}.~uunrntai.%SU{nioSSHTHn[ai.thcn(6)

NEl TaMilaQTliatrAranaCEEn .l E-VE Tral 7ol TTHraTTMe.cRPUT

AY;YAT
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L7 LA 5k A At st AN P o PPN LIl P Y & T Pt war g A P T AT L 1A
cnumow Tchn TCﬂHu.rWITY;CnUTYn ERR1IR _ B68
COMMON LCaJCaJF sy JL o JReUTeNICaMIW 4 IREF4KTIMo TTERSINTIR.TSS

REAL ISNCO,ISUCO, T6F, ISSDCOLOGLF, L MU4LOV,KAYyKB,L74ISSUCO
REAL LFO

JMAX [

JUMIN = JL=~1

DA 307 J=1.JMaX

Dn 3an7 [=1eJMAX

DEC(IsJ) = 00

CNANTINUE

Dn 306  J=1eJL
IFr (J=2) 3014303,307
NGC(1eJ) = DGOF (1)
Gn TO 303
DGC(1sd=1) = NGE(19d)
ConNTINUE

- Dn 306 K=34JL
Ice (J=?) 30443064305
DGC(K=14J) = DGE (KyJ)
Gn TO 306

5 NGC(K=14J=1) = DGE(K¢J)
CANT INUE

K = JMIN

NDn 30K J=29 JUIN

Do 308 I=14JMIN

K = K¢l

JN (K<l)/JMAX & 1
I K o= (Jil=))JMAX
DGC (INgJIN) = NDGC (T4
CONT InUIE

In = TNe]

e JMAX

Moy JAAX
.

Dn - 3Ng =t
Do 3n9 I=T1!
DGC(TaJ) = 0
CONTINUE

ReTLRN

EMp

SURROUTTINE MINVIAsNsDel « M)
DYMENSTON A(1)aL(1)eM(1y

POOOOO000O0O0O0O0O0000O000O00O00DO0O0

Y R A R R N N N T A B B B IS A A I ISR I L U S B L B L
SUARDUTINE MINV

PURPOSE
INVERT A MATRIX

UsSaGE
CALL MINV(AsNeDsL M)

NESCRIPTION OF PARAMETERS .
A = INPUT MaATRIXs DFSTROYED IN ~OMPUTATTON aNp RFPLACED BY
RESULTANT INVERSE,
N ORNDFR OF MATRYX A
D RESULTANT nETERMINANT
L WORK VECTOR OF LENGTH N
] WORK VECTUR OF LFNGTH N

REMARKS
MATRTX o MUST ar a5 GENFRA|l MATRrX

SUMROUTINES AND FUNGTION SURPROGRANS REOUTRED

MANE

AVA"‘Y

cm 1 2 3 4 5 6 7 unesp - 13 14 15 16

N nmunLunLnuununoanuunnLNLONWVMVOVON NV IVDVIIDITDITLIOITIDIITIVVIIT DI DEﬁBDDDDDDﬂE‘”Db'ﬂXJﬂﬂﬂi

0140
0150
0160
0170
0180
0190
0200
o210
0220
0230
0240
0250
0260
0270
0280
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[LIVIR TS

METHOD

B69

THE STaNPpARD GAUSS=JORDAN METHOR 1S USFne THE DETFRMINANT

IS ALSO cALCULATEN,

A

DETFRMINAMT OF ZFRO TNDTCATFS THAT

THE MATRIX IS SINAULARe.

P ataPar PRSI PP AS LRttt ettt sttt gtloasat et raaty

AR E R R N R N E E R R TR E R N A NPT R E N A E SN N E RN N N N N R NN N NN BN RN R

IF A DOUnLF PRECISTON VERSIOM OF TuIS ROUTINE 1S DFSTRED,
1 SHOULNn RE REMOVEND FRnM THE pnUBLE PRECTISION
WHICH FOLLNYSa

C TN CcOLUMN
STATEFMENT

DoURLE

PRECISTON A,D,RIRA,HOLD

THE ¢ MUST ALSO BE REMOVED FRrOM DONRLE PRECTSTON STATEMENTS
APPEARING TN OTHER RAUTINES USED It cONJUNATION WITH THIS

ROUTINE,

THE DOURLE PRECTISTON VERSION OF TH1S SURROUTINE mMUST ALSO
THE nOURLE PRECTISTON VERSION OF THTS SUgROUTINME MUST ALLSO

CONTAIN NOURLE PHECISION FORTRAN FIINGTIONS,

10 MUST BE CHANGED Tn DARS.

®8 & 680 8880800 SBERsReteanlbagrbaltgratotsasnbantbagtisatietorang

SEARCH FOR LLARGEST EIFMENT

D=]10

Ny ==}

Do A0 K=1aN
Nk=NIKsN
LK) =K

MIK) =K

Kk =NK K
RTIGA=A (KK)
Dn 20 Jg=KN
I17=Ntt(J=1)
Dn 20 T=KeN
Ta=174+1

T ( AHS(RIGA) =
BTGA=A(1J)
L(K)Y=T

M(K) =)
CoNTINUFE

INTERCHAMGFE ROuS

J=L (K)
Ir'— ‘\J"K’
KT=K=N
Do 30 T=)eN
Ki=KTI+N
HNLD==A(KT)
JI=KI=K+J
A(KT)=A(JI)
ALJIY =HOLD

35435425

INTERCHAMNGYE

COLUMNS

T=M(K)

Tr(T=K) 4544530
Jo=p#(T=1)

Nn &40 I=1 &t

ARS(A(TUYY)

15920220

1L 12 13 14 1Lb

THE

ARS IN STATEMENT

16
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JEK=NK+J
J1=JPeJ
HALD==4 (JK)
ArJK)=Aa(JT)
A(JI) =HOLD
NIVIDE COLUMN aY MTNNS PIVOT (valLUr OF PIVNT FLEMENT IS
CONTAINFD IN RIGA)

IF(BIGA) 4B8e46448
N=0.0

RETURM -

DN 55 TI=]N

IF(1=K) 50455450
Irw=NK+]

A(TK)=A(TK) /(=RIGA)
CNNTINUE

RENDUCE MATRIX

Dn 65 I=1yN

IK=NK+1

TJ=I=N

Do 6% J=l.N

T=TJ+«N

IF(I=~K) 6H09A5460
IF(J=K) A24R54K7
K)=lJ=T+K

AT =a(IK)#A(KI)+A (T )
CaNTIMUE

DIVIDE ROW gY rIVOT

K. =Kl

DN 75 J=1slM
K.JFKJ+N

IF(J=Ky 70,75,70
AKJ)=AtlKY)Y /BIGA
CoNTINUE

PRODUCT oF PIVOTS
D=N#BIGA
REPLACE PTIVOT HY RFCTPROCAL

A(KK)=1,0/RIGA
CnNTINUE

FINAL ROW AND COLUMN INTERCHANGE

K=N

K= (K=1)

IF(K) 15091504105
I=L(K)

IF(I=-K) 12041204108
JnEnE (K=1)

JR=Ne (I=1)

Do 110 Jg=lan
JK=d2ed

HolLb=a (JX)
NEENEN]

A {JK);-_".I’.\ (JT)

ACJT) =HOLD
Ja M (KY

LT ey T NNnatAanalni
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S
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1
S
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ArF At g

K1=K=N

AU Y QAU T LD

NN 130 I=14N

Kr=KI+N

HOLD=A(KT)

J1=K1=K+J

A(KI)==a(JT)

AJT)

RETURN
EnD

=HOLD
G TO 100

SUAROUTINE LODSE

CAMMON
ComMOn
CoMMON
CAMMON
cCAMMON
CommOn
cnMMON
COMMON
CoOMMON
Crmmon
CAMMOK
CNMMON
COMMON
COMMON
CAMMON
REAL

Reall

JMAX =
JMIN =

nn o 320
nn 320

f

TFOWLFOWVFOXeED (42 YFNla) s Zn(9e4)
”r_:.p.j(nqoﬂq} sDECI06406) ¢y (11s00) yHF(B) AK(Grd) sAV(444)
Al (4e4) -
SVO(NG34) ¢SV (09¢4) sAN(NT+4) 9A(09434) 4610(0944) +gUCD(0944)
Z0n9e4) oSLON944) ¢SLIN0s4) sP(nOs4) s RO(D944) ¢ TSIICO(0994)
XO(NOgd) 4 X (0994) e¥YN(0944)sY(n944) 5. .0NCA(0944)
SVODCAlnas4) «SUNDCATNG4) sKAY(nGes)

TOMNDY s T(OG) 51 A0 o (NG aVO (N 4V INA) ¢ 1J0(NF) 911(09) sF (09)
G(na) TAUO(po)  TAUCN9) , THETA1ng) ,SSHIC0(ng) [ GF (n9) ,IGE(p9)
UFLTHIHU)oISqUhn{Ouia”THFTﬁ{nG1'KH{nQ)
CXFOU(4) s CXF (4) o XF(4)aYE(4)2Sn0L4) eSNe0{4) 98B0 (4) +SRCA(4)
Sﬁr_‘_"‘ (4) !qullnr Atd)eSSU(4) s SSUTHH(4) TQ[‘)(‘F‘("‘\
DELT MULSTIG FAC D FEED LF VF TF LZ HITIME, TIME ERPHI
Trﬂ”nsTC“Jdtpn”1Y'CDUTY0 &Rgun
LCyJCyJF UL IR IT  NIC NTW TREF KTTIM TTER,INIR, TS5
lsnrn.1sup0-1rr.1ssncn 10‘LF l.MU'10U0KnY'KﬂoIZ 1SSUcO
LFO

Jl=1
K = JUIN#JMING)

N=q o JMaX
M= JMAX

J o2 JMAX=N+)
] = JMAX=M+]
Ir (JmdMIN) 317,317+319
IFr (I=JMIN) 31843184319
CoNT INUE

K = Kewl

JO = (Kel)/JMAX -4 1

In = K

RaC(I.dy

Gn TO 320

CNNTINUE
DGC(Is)
CoNTINUE

bn 316

Ir (J=2)
NGE (14 J)

Gn T0O

313

DRE (144)
CONT INUF

Dn 316

IF (J=2)
DGRE (K, Jy

Gn TO

316

NoE (KyJ)
CANTINUFE

ReTURN
Frn

(JO=1) % JUAX
= NDGC(104J0)

= Ne

J=1eJl
311,313,317

= NGO(14.J)y

= DGC(1eJ=1)

K39 JL
3144316,316
= DGC(K=1,J)

= NDGC(Kal,Jdal)

SHRROUT INE THETaF

CAMMON
CAsanaing

TFOsLFOsVFEOeXEO(4)2YFN(4) 9Zn(9e4)
Nec NNy aNaC INANAY a1 TaNnYae AN DA ALY Al bad)

AY;YAT

4 5 6 i unespw 13 14 15 16
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7 B3 4 5 B 7 uneSp"'ll o g mo as

CAOMMON AL (4+4) B72
CAMMON Sanﬂgnﬁ)OSV(ﬂﬁoﬂloﬁn(ﬁqoﬂitAtnqvﬁ}an0t09o4l-QUCOIDQo&!
CoMMOn Z{nﬂ.hi.%LUth.al,RL(nn.h).P}nQ.hl.Phtnq.ﬁ}'T9”C0(09¢ﬁl
cnMMON xntﬁ“oﬁ)oxtnquﬁ]oYO(OQ.ﬁloY{nQ-R)cQLhDChtﬂqvﬁi

CnMMON SVANCA(0Q,4) ,S'!NNCA (09 ,4) yKAY (0T,4)

CAMMON Tn{ﬂﬂ}uT(UQ}.yn(ﬂgi|Ltn9)tannQ}tVlnqioun(ﬂgieH(nqi'Flﬂq)
COMMON G(nq),TﬂHO(nql.TAU(OQi_THFThran.Sq”ﬁn(noi.GFth},IGE(OQI
cNMMOM DFLTHtOQ).ISSUPU(OQI'nTHETa{nQ);Katn0$

CNAMMON CXFn(al.cXF(4),¥F{al,Yr{a),Sﬁﬂlai.Snrﬁtﬁ].qﬂﬂ(Q),SRCntal
CnMMOn GDChlﬁloqRﬂhCﬂrﬁ)‘QSU{a}-SSU?Hh(ﬂ)qunCntﬁ)

CNMMON anT.Mu.qlu-rncan.rapn.LF¢UF;TF-LZ.H1TIME-TI”EoEQPHI
COMMON - TCONASTCONBENIITY s COUTYNERANR

CNMMON Lc,JC.JF.JL.JQ.JT.NIC,HTW.IRFF.KTT“.1TFQqTﬁTQcT55

Rral ISncn.ISUcU'TGr.ISSDCO.LDoLFLL.MU.LOUoKAYoKHaLTOISSUCO
REAL LFO

No 346 J=14J

DYHETA(Y) = 0,0

Ir (Je2) 31434031

Do 33 K=lsJL

tel =21 32533532

DTHETA(J) = DTHETA(J) = GE (K)#DGE (JsK)
CONTINUE

CANT INUFE

Dn 351 J=lsJL

THETA(J) = THETA(J)Y + DTHETA(J)

Ir (THETA(J)) 3509351351

TUETA(J) = (THETA(J) = NTHETA(U))/2.0

CANTINUE

ReTURN

Fn

SUHAROUT INE TEMPRO

CAMMON TpOOLFO!VFﬂvKrﬂ(a‘1Yan¢1!Zﬂ{Q'ﬂ) )

CnMMON UGE(nG.UQ),nﬁcfnh,nﬁ}.ut11,ogj,HF;G,.hKfa,¢3,nU[4,a)
CAMMON Al (& et)

CoMMON svn(nq-a}.SVtﬁﬁ.a).Anth.&)'n{nQ.éa.qnnfng,aa.qucnznqca}
CAMMON Z(p9+6)9SL0(n9+4)sSL(nova) sPinoea) sRNO(NG04) s TSHICO(N9es)
Crmmon XO(NGga) o X (0944) sYN(09,4)sY(nTad) 2q; nPCA (09¢4)

cCnMMON SVuncntnqoa)-QHODCn(OQ.QJ'Knvth¢4)

COAMMON Tn(nn),rtnqy.Lm(UQ).L(nQ).vo}nQ)au(nn).nn(nQ).nth1-F(OQ}
COUMON G{nq).Tauntnoi.Tnu(oqi,THETArnoi,%RHnntno1.Grtnql,lﬁﬁtoqi
CoMmOn nF{Tu(ﬂQ)vISQHﬁn(ﬂQ)1nTHFTA{"inK”(ﬂ“)

. COMMON CXFO(a) CXF (a) (XF(4a) 4YF (4)4Sn0(4) sSNEN () 98B0 (4) 4SBCA(G)

COMMON Sncatﬂ}sSRUnnnr&lsSSU{a).SSUTHntéa-rﬁncn(qi

COMMON nFLT.4H.QIG,¢nr.n.FEEn,LF.UF;TF.LZ.HITIHF,TIM:,ERPHI
COMMON TCONAs TCONHsNITY s COUTYNERBIIR :

CAMMON LC.JC.JF,JL'J”.JT.NIC.M]“.IRcF.KTI“.TTEanhIQq]S5

R A= _]SH001ISUCU'IGFtISSDCO.LﬁcLFLLuMUuLOUthYtKHOLZ|ISSUCO

ReAL LFO

-.bn 36 1I=l.Lc

SnCO(I) = CORECD(I)

SucO(ze1) = U(L2) #50CH(T) L= -

SHEN(JReT) = THETA(L) # (U(JR) /| (UR)) # sBoncA (1) * Spcoll)
D 35  J=3,JL - i 1 E =
S1CO( s 1) = SUDDCA(JsT) # SDCO(T) # THETA ()

CnNTINUE

CONTINUE

Do 360 J=2 R

SsUCO(J) = 0.0

Dn "360 Iz=1.LC

SeUCO(J) = SSUCO(J) + SUCO(J 1)
CANTINUE

(1]s] 36 J=9 4 JR
AT 27 Ty .l P
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AVAYAY
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(RN - N L B L)

XtJeI) = SUpOL(UsI) / SSUe0(Y)

CONT INUFE ;

CALL RURPT(Xs JeTO(J) e aK«LCoT(J) +ERRURBY

CoNTINUE

RETURN

END

SURROUTINE PREDIC(KIT)

COMMON TFO«LFOsVFOS XeD(4) s YFA(4) 9ZA(ged)

CAMMON DGE(N9409) yNGECINE406) 4H(11400) JHF (6) JAK(444) 4V (444)
CnMMON AL (4e4)

CAMMON SVO(n9,4),5Vna,4y),A0(n9, G) 4 A (0T, &},Q”O n9,4),SUC0(09,4)
CnMMON ZIHQOQIoql0(nQ.&)o§L(nQ.411pfnqoa’-Nﬁan0¢‘°T§”C0‘09'ﬁ)
CoMMON X0 (00964) 4 X(NOs4) o YN(09,4)9Y(nG44) 35 nDCA(0G4)

CAMMON SVONCA(N914) «SHUNDCA(NT44) sKAV NG es) _
ComMuon TO(OG) s T(O9) o100 9l (NF)aVOT09) oV L) 91N (N9 11 (0F) +F (09)
CoMMON G(ng) y TAUO(0O) ,TAU(D9) ,THETA(nQ) 4SSIHICN{nG) GF(n9) 4 IGE(Nn9)
CnMMON DELTH(03)Y 9 ISSUCN(09) ¢+ NTHETA (nQ) 3B (0Q)

COMMON CXFO(4) oCXF (a) o XF(4) e YE(4)sSAN(4)sSNEN(4)9CQBN(4) oSRCA(4)
CnsMmMOn SNCA(4) ¢ SBONCAIG) 9 SSU(4) o SSUTHN (L) s TaDC(4)

COMMON DELT oMU STGFARIDIFEENLF s VF o TFoLZ e HTTIME s TIMF 4ERPHI
qumof.l TF{)MQ!T(‘OP[Hif‘nllTY!r[}UTYl‘]\‘FpBPIF‘

CAMMON LesJreJdF el e R, JTO“JICOHIWOIRE‘FQKTT‘M TTFQ.II\TQ.]’SE

ReAL 1SDCNe 1SUCOs1Gr 1 1SSPDCOCLOILF oMU OVeKAYsBe) 7915SUCO
REAL- LFO

ITFR = ITER + |

KTT = ITER

Dn 6p J=1 ol
Ir (ARSITHETA(U) =1.0)=gnPHI) gNi1g0rgs
CoNTINUE

IOTR 2
IF (TIME=HITIME) £3963%6)

INIR = =)
- RETURN

InIR = 0o
Re TURRM

CONTINUE
KTIM .= KTIM +

DFLLTO = DELT

Ir (KTIM=10) 65465464
DFLT = DELT # 2.0
KTIM = 1

CoNT INUF

RETURN

EnD

SURROUTINE RITF

caMMOn Trn-lFOstnc!rn(4)erntQ)v?ntqnﬁ}

CoMMON . DGE (09,05) 4DEC (NH06) ,H(11,00) HF (hy AK (444) AV (444)
CoMMON Al {4ea)

CnMMON SVO(N9s4) oSV (N0e4) s A0 (n904) sn(n9ea) ssUJ0(NnT44) ¢ SUCOINGr4)
ComMon Z(0G44) 951 0(N9¢4)sSLINOs4) P (NAgh) sRNINO44)97S1ICOL0944)
CoMMON XO(0944) X(00,4) YOU09,4) Y (A9,4) ,SLODCALDO4)

coMMOn SVODCA(D9e4) 4+ SHNDCAING,4) sKAV (NG b))

CaMMON, TO(NG) ¢ TINS) «LNL09) sl (nG) e VD InQ) sV (no)elIn(a9) «11(ng)sF (n9)
CAMMON G(09) s TAUN(09) ¢ TAU(09) 4 THETA(09) 1SSUAD(09) oG (09) 9 1GE (09)
COMMON DELTH(09) (1SSUrD(06) (DTHETA(AQ) (KR (0Q)

Cammon CxFpa) 'f‘rf (4) «XF (4) -Yt‘(t»} esnnl4)sancn 4y ecBn(a) «SRCA (4)
CMHMON SHCA (L) sSBONCAT4) «SSU(4) e SSUTHN (4) « TRDCO (4

CrMmO DFy Tu',l,llt‘?;]t"ll-_ﬁl“oflol;I‘ff‘:’".i_FuVFr.Tf—'t|_Z'H¥T1;l_F'T]Mr.f{Pp“]

Frartane TAONMAMaTOLAMI arNIITY aroNLITwA L ERG I

17.‘7‘7

2 3 4 5 6 i l'lnesp“v 12 13 14 156 1b

MM MMM KN XX LT FILEELEIFEZELY LY EELTEY EZEELELEELEELZE ZELELIELE £ELEZELE IEE << <+«
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XRLYEL A e W8 At e

CNMMON LCoJCrIF s JLe JReJTeNICaMIVy IRFF+KTIMyTTERGINTIR. 1S5
DYMENSTION  AS(4) 4RS(4) (CS(4)4NS(6)4Fa(4)FS(4) B74
Real. ISNCO ISUCOY TGF e ISSDCNLOsLFLeMUSLOVeKAYIKRBs.7915SUcO
RFAL LFO
274 FORMAT (12H1PRORBLEM NN.w/s8H TIME = sF)10e3s// 53HOLIQUID M
10LE FRACTIONS LISTED aS COMPONFNTS PEn PLATF)
WRITE (NIWs?74) T IME ) ,
276 FORMAT (?21H0 ROTTOM PRODIICTes /9 tSE2NaR))
WRITE (NTwe?PTH) (X{IRsI)s1=19LC) | )
27T FNRMAT (19Hp PLATE NO« = 9I30/,(5E20.8))
Dy T1 K=3+JL
- JRLATF = Kep
J = JL~K+3
WRITE (NI%,277) JPLATE (X (J, 1) e I27,LC)
CANTINUE
FNARMAT 1 13Hn-—: RFFI UX, /4(5F20,8})
WRITE (NTwe?PT79) (X(2eT)el=1elLC)
SFORMAT (1AHN TOP PRONDUCT, /4 (5E2048))
WRITE (NTwePn0) (X(?«1)eI=14LC)
FARMAT (34HNROTTOM PRapUCT RECOVERY FRACTTIONS, /, (5E20,8))
Do Hh6 I=1sLC
As(I) = CXF(T) # FEED
Bg(I) = LIJR)H*X(JRe1)
Cs(T) = DY (24+1)
De(1) = 8S(1)/A8S(T)

LT VR RV VR I NSRS LRIE

Es(T) CS(TYy/85(T)
Fel(l) RS (1) + ESCL)
666 CHANTIHUE

Wi TTE (NTwe?51) (nStT)eT=14 )
2”2 FORMAT (31HATOP PRONUAT RFCOVFRY FRACTIONS, ,, (5F20,8))

WRITE (HTWePn?”) (FSt1)ei=14) )
292 FNRMAT (62HASUMS OF RECOVERY FRACTIANS, SHOULD FQIIAL 1,0 AT STEA

1Dy STATE 1/ (BE20.8) 4 /)

WRITE (NIWep9a) (FSIT)eI=1eiC)
283 FnRMAT (2THOUNLES OF £FED AND PRODUCTS)

WRITE .  (NJwepA3)
2R4 FnRMAT (7T0HD CouPnANENT FFEN ROTTAM PROPUCT
: y TOP PRONDUCT /9 (T119EP22e892F1948))

Wa1TE (NTWePH&) (Ye0S(T)oBSE)eCS 1) aT=14 C)

RETURN
EnmD

SURROUT INE RITE?

CnMMON TFOWLFOWVFOeXeO(4) o YFO(a)sZn(Ge4)

COMMON DGE(N9409) sDGCI06s06) sl (11900) sHF (6) 4AK (L34) AV (4od)
COMMON AL (444) _ :

COMMON SVO(NGed) sSV(Daeh) s AD(NGe4) s a(N5eb) aSLJ0(NG44) 4SUCO(0Gs4)
COMMON 7 (09,4) ySLO(09,4)4SL (0944) P N944) 4RO (00,4)4TISUCO(09,4)
- CoMMON XOU0Ges) o X{(0Qea)aYD(0944)sY(nOel) o SIL.ODCA(O0O4)

CnHMMON SVODCA(N944) 4S'NODCA (09 ,4) +KAy (N944)

CAMMON TO(NQ) s TU(ND) s LN(n9) s L (ng) o VO (nQ) o Vipa) s IN(nI) 2 11L0Q) +F (09)
CaMMOn G099 s TAUGL0O) « TAU(09) ¢ THETA (NQ) s SSUCH(NO) «GEF (09) 9 JGE(09)
. CoMMON DELTH(09) ,ISSUr0(n9) yDTHETA(AQ) 4KB(nQ)

CoMMon CXF(4) «CXF (4) «XF (4) 9 YF (4) s8nat4) 26D (4) v5B(4) +SBCA (4)
CnMMON SOCAC4)sSRODCACA) 9SSUL4) 1 SSUTHN(4) 9 TEDCO (4)

CoMMON NELT «MUsSTGerArensFEENsLF sVF o TEILZsHTTIME s TTME o £ RPHI
CnMMOn TCONA s TCONE ,cDUTY 4 CDUTYNZERRIIN

cNMMON Leedes JFaJdl e R UTANICeNIWe JREFeKTIMe 1 TER 9 InTRa 1S
DIMENSTON SHM(9)

Real ISncn.I%HcﬂarqccISRnCn.LOuLF:L.MU.LOUcKnYeKHcL7a[SSUCD
Ry A LFO :

FNRMAT (2H v/eF33eR?F19.8)

WRITE (NTwePRS) FEENel {JR) o1

Do T2 Js1edT

Caotd b I - N n

AV
AVAYAY

1 2 3 4 5 6 i unespwll 12 13 14 156 1b
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12
2R6

7RR

2ng

2

DTN

Dn T2
SHM(J)

CanTINUE

FrnlMAT
WRITE

- 287 FNRMAT .

1LNWS

WRITE
RNAUTY
FORMAT

19/+THOPHT = «F15.8)

WRITE

FORMAT
WRITE

lﬁﬁlqog)}

(NIw,2R9) (THETA(J) g J=1,JT)

veey
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370

I=1,LC
SUM(J) + X(JeT)

(16HNPLATE VARTARLFS)
(NTN.?Q!})
(115K0 SHMMATIONS TEMPFRATIRES VAPOR F
LTQUID FLOWS VAP MOL ENMTHALPY  LTQ MOL FNTHALPYs/s

(NTIwe2RT) (suU4(.)) cT{J}oV(J}oL(Jlinﬁ'J)'H(T!J)iJ=2'J93
CHAUTY ¢ L{JRI#H(TsJR) & DHH(6,2) = HF (5)
(13HACONDENSER LLOAD = ,E15.a;/,17HnRrROTLE9 LOAD = 4E15¢R

(NTW,288) CDUTYRDUTY, THETATJF)
(BHOTHETAY 9712, 7

K = JL=1
b 73 J=1.K

WeTTE - (NIws200) (DGCtJe 1) s T1=119K)
CoNTINUE :

FORMAT - (6HD NGC » 2Xs AElReT9/)

ReTURK
E™ND

SURROUTINE FNTHAL :

CNMMON TFO,LFOVFO, yFO(4) oyFD(4) 47N (F44)

caMMON UGF(chnq)!ﬁﬂcfnﬁqnbloH(llooq}oHF(ﬁchK(ataioAV(4-43
Camain AL (G a44) ;

CnMMON SVYD(nFes)sSVInDes) sAD(n994) 9a(nTe4) W CUD(nTed) «QUCOI(N%94)
CrmrOn Z(nQ.aj.qLU(ov.al.QL(no-algp}nq.a},ﬂntnc.a\oTQHCnIUQ‘a)
CoMMon xn{nnsqiexlnn.ﬁ).Yn(no.a)sY(nQ¢4lcSLnﬁCat00-b’

CrmMmMon SVANCA(09¢4) 3511anCAL0944) skAy (0946)

CoMMON TU(nuionnQ!qLdfngltLth‘tVOfﬂQltU{nQ1'Uﬂfn91¢H(09]lFIOQ)
Crmr0n G0N+ TALQ (D) «TAU(09) .Tp.:;.“TﬂbeQ) +SSUCNH(NS) ¢ GF (n9) !IGE(OQ‘

. CAMMON HKLTH(nQIuISRHrﬂ{nQilnTHFThInQ}tKanal

caMMOn CXFﬂlﬂltc!F{ﬁ)uXFl&}oYF{&}9Sqn{41tSﬁ(OI&)véHO(ﬁiOSHCﬂ(ﬁi
CoHMON Sncnra},sunnrara),qSU£¢1.SSUTHn(ai,rqncn(as

CoMMON nELT,wHaSIG'rnh.n'FEEn.Lp.VF;TF‘L7.H1TIHFoTIMFqERPH1
COMMON TCONA s TCONB »ADITY s CDUTYN s ERRUR

Commuon LC-JFoJF.JLoJQ-JT.MIC.M1wu;RFF1KT1A¢1TEDo1nIDo155

. Real ISnCOu]SUCU'TGw-ISSDCO.LU'LF.LnMU!LOUnKnY!KHoL?iISSUCO

RFAL I.FO
N 39 K=1410
nn 39 J=1.J7
H(K.\J’ = n!f}
CnNTINUE

DN 40 K=leh
HF(Kj = 040
CoNTINUE

HEH) 040
HERR Ol
He6) 0.0

HF 62 NDel

Do 43 I=1,LC

QO
QF
0n
[AFY
(0R§

THALP (AVeT(JF) ¢ 1)
THALP (AVaTF+ 1)
THALP (ALLsTFeI)
THALP(AV(TFO, 1)
THALP (AL TFOS])

daunonu

Hal = Z(JF=)sT1)4QF
Hs? Z(JF 1) %006
Menl = 700 e =) TY80H

AV
AVAYAY
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0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
N360
0370
0380

0390
nann

2 3 4 5 6 i unespwll 12 13 14 15 X6 17 18



Hiled)

~H(5,d)

He0? = 7
HF (1)
HF (2)
HF (3)
HE (4)
HF51
HES?2
HF /)
HFb?

annmn

H
H
H
H

CNNTINUE
He(5) =
HF (6) =

RrETURN
END

SHAROUTT
coMMON
CAMMON
COMMOM
CoMMON
CamMmon

_CoaMMON

cCAMMON
CoMMON
CaMMOn
CAMMON
CoHMMON
CNMMON
COMMON
TaMMon
CﬁM."-‘EON
RrEAL
Real

(b1g] &3
DO 42

J = Ml
Op = THA
or = THA
Qc THA

- QD THA

1

H(?2sd)
H(3,J)
Hit%sJ)

Hwonwun un

H{6eJ)
H(?a['ﬂ
H{ReM)

IR (J=JF

H(94sJ)
Hiloed)
CaNTINUE
CnNTINUE

RFETURN
ErnD

 SURROUTI
. COtiMON

CnMMON
CAMMON
CoMMON
CnaMrON

O(JF 1) QI

HF (1) AF#YF (1)

HF () OF#YFO(T)
HF (3) QF#YF (1)

HF (4) QH"YFO(T)
FS1 + HS1

F52 HS2

Fh) HS01Y

F62 HS0?

(HES1#VF + HFSP2#LF)/FEEN/FEED
(HFK1#VFO + HFA2#LF0D) /FFED/FEFD

NANNN NNNSNNNNNNNNNMND

NE FNTHAZ
TFOLLFOZVFOXFO (4) o YFN(4) s LN (996)
DGE(QQtOQ)|nactﬂbonb};u{ll'ﬂnl'HFlﬁ).nK(ﬁgﬁ).nv(Q'ﬁi

AL (444)
SVO(nqu)|SV(nu-¢T-A0{nQ|altﬂ(ngtqioQUﬂ{non}.QUCO(Og;q)
Z(ﬂqoﬁleSLU{ng-ﬂ}vSLtnﬂo“}9Pk0°o4}oRn(ﬂnoﬁﬁ'ISUCO{0904l
KO(nQ,ﬁ},XInQ,AI.YO[nﬂ.a),Y(nQ.&‘.annCﬂ(UQ!ﬁ}
SVnDcﬁt09.4]q§unncn(n9.a),xav{09.4)
in(nui-T{og1.Lntnul'L{nqiovo}nql;V{nq}eun(n91.utnql!Ftoql
G(UQ)oTﬂuotnﬂi.Tﬂutﬂqi.THFT“}n“)ossuﬁntGQIsGF(nqi-IGE(09)
DELTH(09) 4 1SSUFD(09) 4NTHETA Q) 4KB(00O) _
C¥F0(“100XF(ﬁl-Xrtﬁl9Y;(41oSnﬂ{4)-Qpnntﬁloqan{ﬁl|SBC&(4}
SncﬂtaltﬁROhtnca)1SSUI¢)cssujuhtalqycncn(41
NFLT+HMUeSTGIFAR 'f)'FEF_{\!'[_F'UF'ATF’L7'H'ITI"F'TI"‘F"ERPHI
Icnwa.TCUNH,CHHTY,cDUTVﬁ,ERaun g
LC'JCIJFQJL’JROJT'NICGMTM*]”FFOKTTM'TTtn'InIQQTS5
iSHC”,ISUCU,IGF‘1SSDCO.LO,LF;L'MU.LOU'KnY,KR,L,,ISSUCO
LFO

I=1.LC

M=y 9 JR

> > >
> P P

PREAV. T () 1)
LR (AVsTO(J) e ]
LP(ALeT (M)oI)
LE(AL«TO(M) ¢ T)

H{1eJ) QA% X(Me1)
H{?e.)) QAL Xn(MeT)
H(3,4J) Nhe X(2,1)
Hide) QA% Xn(2s1)
HiBe) Qas YN(JyT)
H(AsJ) Qb Yn(JeT)
H(74¢M) RC# X (Mel)
H(RsMm) + QD= Xey(e 1)
) 4PebhPe4])

H(9sJ) ¢ QA#CXF (1)

= H(10eJ) + QA#AXFOL(I)

»jF‘ | ijF)N
TEOSLFOIVFOsXe0 (4 sYFnla)sZnlarg)
nﬁatﬂﬁvﬂﬂlonqﬂtﬂﬁonb)uutllcOﬁ).HF(ﬁl.hK[avaianu(aoa}
Al.laed)
SVn{huqﬁl;Svtnﬂ.QJghn(ﬁQ.AJ;atnagbi.qnnan.ﬂ)ggucn(ngua)
?fnu.h\.Qlﬂth.L!-Ql{nn.hi-U}nn-hi.Dnrnh.n\-TQHCnan.nl

AVA
AVAVEY
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e il m NN P T P et A AF AW WP Foothm YUY T W R B LA PP B AU RN L Y s Ry (A
CaMMON XO(NO44) ¢ X(0044) s YD(N09,6) Y (nF44) S .nNCA(0G04) B77 RB
COMMON SVONCA(09¢4) +SHINDCA(0944) 1 KAV NG 4) RR
CoMMON TO(0G) s T(09) 4 LN(09) s (N eVO(NQ) eV I(NQ)+UN(NF)s1J(09)9F(09) RB
COMMON G(n9) s TAUD(NG) «TAU(D09) « THETA1nQ) #SSUICON(09) «GF (n9) ¢ IGE (09) RR
CaMMON NDELTH(09) 9 ISSUCD(0S) +nTHETA(RG) 9yKR(NQ) RRB
- CAMMON. CXFO(4) sCXF(4) e XF L&) aYF(4)9SAN(4) oSNEN(4)98RN(4) sSRCAL4) RR
CoMMON  SDCA(4) 9SBODCA (4) 9SSU(4) «SSUTHN (4) 9 1SDCA (4) RR
COAMMON DELTeMUSSIGIFArsDIFEENsLFoVF.TFoLZsHTITIMF s TIMESERPHI RRB
CAMMON TCONASsTCONB+CDIITYsCDUTYDERBIIR RR
COMMON LC,JC g JF ,JL R, UT NIC NTW, TREF KTIM, TTER, INIR, 1S5 RA
REAL lsDco,rsuco.jrr.19§uc0 LﬂtLF Le HUoLOUoKnY'KHoL?oISSUCO RA
-~ RgAL LFED RR
CnUTY = Il{2}+Ulﬂ{Ht1cﬂl-Ht?;?l)+SIG«I(L0{9)+niﬂth2:3}-H(ao2)1- RR
VO(3)# (H(583)=H(As3))=COUTYD) + (U(2)#(H(193)=H(Te2)) = RA
UO(2) ¥ (H(293)=H(Re2)))/FAC ' RA
. RB
SH1= VF#(HF (1) = HF(3)) + SIGH#VFO#(HF 12)=HF (4)) RB 0
S e . sk : . n 2 - RR
no  49n  J=3.JL - RB
Moz Je - - RA
IF (M=JF) 44 ,45,46 RA
Sy = 0,0 : : - 3 ; RR
a0 TO &7 RB
SH = SHj ; - S . e - ARAB
6o To 47 _ RB
SH = FEED%*(H(g M) =HF (5)) + SIGHFEED® (L ()0 ,M)=HF (s)) RA
CoNT INUE RB
CHsUM = D0 Tt . e : AR
Dn 4q K=?4 AR
HS = 060 — - - RB
HSD = 0.0 RB
Pn4an  Toy,LC RA
HG = HS + THALP(AVeT (M) 41)#% X(KeI) RA
Hgh = Hg0O & THALP(Aye T(M)sI)# yO(Kaly RAB
CoNTINUE RB
HSUM = HSUM + U(K)# (HS=(7eK)) = UDIK)#*(HSO=H(ReK)) RR
CoNTINUR RA
RR
HO = H(1eM) = H(TsJ) RR
L(J) = (=D% (H(3eM)=H(T92)) «CDUTY+SIGH (VO (M) # (H(SaM) aH(hgM)) = RA
LO() #(H(29M)=H(RsJ)) = D¥(H{4eM)=H{asp)) + CDUTYOD)) / HO RB
- HSUM/FAG/HO + SH/HO - - RB
: BR
4090 CANTINUE : . ! RR
RB
ReTURN . : ’ = : RB
END RA
= B ; - - nR
SURROUTINE LCORRD ce
COMMON TFOWLFOsVFOWXeO a2 YEn(a) eZnlgsa) cC
CaMMon NGE fnqqn(?)1[)Grtﬂfnoﬂ6]1;{{]1!01‘1)”":(6)oﬂK(ﬁth)o"&V(Qﬂ"’ cc
CaMMOnN AL (444) cC
CommOn SVA (N9 94) »SV (0094) sAn (09 4) 4 A (0994)45UO(0944)sgUCO(0994) CC
CAMHON Itnq.a}ogl_()tﬂq.q)o\L{ﬂqtq}9Prnqu;)oRﬁ(nQed;]iIglfCO[n‘)”*) ccC
CaMMON XO(N9s4) e X(NA94) o YO(0Q44)0Y (nGed) a5 0DCA(0Qe4) cc
CoMMON SVODCA(0994) +SUNODCA(nQes) s KAV NG e4) ccC
CAMMON T(')(n(i)qT(ﬂ‘H.Lr\(f‘“)9L1ﬂ919Vr)(ﬂq)v\f{nq)o'lr‘\(ﬂ9)ll!(ﬂ"“!FIOQ} cc
COMMON b(nQ}iTAHO{nQ).TAU(OQI.THPThth)oSRHFO{nQIuGF{n91!1551001 cc
COMMON PDELTHI09) ¢ ISSUCOLING) eDTHETA (AQ) 9kB(09) ccC
COAMMON CXEOU4)0CXF (4) e XFla)aYE(4) oSnD(4)eSNe0(4) 9880114 eSRCA(4) cC
CamMMON SHCA(4) 25RO[CA (&) esSU(4) 955 uantaiqanthﬂi ccC
coMMON DELT eb Uwsloc;n(on'rgpn.:rovf.1FoL7’H?TIHrvTTMF-ERPHI cC
COMMON TeONASTEONBsentITY sepUTYNsgERBOH cc
COMMORN LCaJO o JF o Jly IRUTGNIC NTW IREF ¢KTTM, ITER,INIR, 1S5 cc
Real. ISNCOS ISUCOs 16 ISSDCNLOLF. 1.MHulnwaKnY9KR11}vISqUCO ceC

el [ s i el o

AVAYAV

cm 1 2 3 4 5 6 7 unespw 13 14 15 16 17 18



e oL, Lr s

USUM = NN

Nnn 50 J=?+JR

UsUM = USUM « (UlJ)=Un( 1))

0. CONT INUE

L(JR) = (FEFD=D) 4+ SIG#(FFEN=D=| O(JR)) = USUM FAC

MM = L=-1
DA 56 J=3 MM
M = Js+)
UsliiM = 0.0
Dn 51 K=24J
UghiM = HSUM & - (U(K) = 110(K))
CANTINUE

IF (M=JF) 82453454

Z1s e

Gn TO 55

2y = VF

Gn TO 55

Zy = FEED

CANTINUE _

VM) = L(J) ¢ D = Z1 w SIGHE(VO(M)+Z1mi D(J)=D) + USUM/FaAC

CoNTINUE

V(JR) = L(JLl-LtJR)+S$GﬂtL0:JL}-LnrJR\-VO(JR)}-(U(JD}-Un(JRli/Fac

RFETURM

EnD

SUBROUTINE NEWTTM

cnaMMOon TFOLLFOGVFO XEO (4) o YFO(4) 970 (944)

caMMOnN DGE(NGeNg)sDGCI0ae06) sk (11e0g) sHF (£) «AK (494) 2aV 404)
CaMMOnN AL (4 ed)

CAMMON qun{Qq.a).ﬁvfnq.al.An(nqadiontnq;ﬂl.quﬂtn9.41.quc0t090¢)
COMMON Z(09,4)4SL0(09,6)SL(00,4)4,P09,4),PN(09,4,,I5UC0(09,4)
COAMMOY Xﬂ{nqlaiQx(nqlﬁ}!Yntﬂq.a)'Ytngiﬁ)"$nnCﬂ{0Q'41

CoMMOM SVODCA(0T44) SIODCA(09,4) KAy (0944)

cOMMO% rntﬁq)-T(ngi.|utnq)thnq}oVnrnq}pUtnnl;Hn(ng}cHIOQ)srtnq)
COMMON G 9y, TAUO(ng) ,TAU(09) ,THETA 109y ,SSUCO(n9) ,GF (n9) ,IGE (09,
COMMON DELTHING) s ISSUAD(0G) snTHETA (Ng) sKR (0g)

CoMMON CxFO(4) 4CxF (4) oXF(4) o¥YF (6)9SN0(4)+SNrN(4)4SB0(4)4SRCA(4)
coMMOnN SOCA(4) sSRONDEAT4) #SSU(,) +SSUTHN (4) s TSDCN (4)

COMMON DELT «MUsgIGeFArGDFEEND ,LF ¢ VF  TF L7 ¢HTITIMF 7 IMF ERPHI
cnMMON TCONASTCONBseDUITYscDUTYNsERRIIR

cnMMON LerdordRegls JR« JTeNTCoNTH e TReFeKTTMe 1 TEReTNIR 155

RrAL ISNCN, TSUCO,T6F 4 ISSDCOLOGLF L MUyl OV,KAY4KB,1.741SSUCO
RFAL LFO

Dn 70 J=2,JR

TN =T L)Y 4 (TS = TOC))V)/DELTH # DEI-T

ToedY s ()

T.(Jdi = TN

VN = V(J) « (V(J) = VO{.1))/DELTN % DEI'T
Val(J) = V()
Vid)l = VN

IF (J=JF+1) 66T 6R
Z1 = 0,0

Gn TO A9

71 = VF

Gn TO 69

Zy = FEED

CoNTINUE

LN = VIJ#1)+Z)=D + SIGH(VO(J+1) + Z1=1'0(J)=D)

Lon(J) = Lt
Loauly w U'N

Hmﬂ
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-SU0(Jey 1)

o

CnNTINUF

-Nn(?2) =D

V(2)

=D
-L(?) LZ

Ln(2) = LZ

TIME=TIME + DFLT

Do 77 J=2+JR

D 76 I=1.L0

Xn(JeT) X{JeT)

YalJeT) FAQUTLK(AKs T« TALI IR X(JeT)
Svo(JeT) vo(J) ® YD(JeT)
surn({Jel)
In(JeI) = 7 (Ja1)

CANT INUE

TAUO(JY = TaU(J)

=
=

—Un(J) = U(J)

CONTINUE

Dn 78 I=1sLC

SRO(I) = L(JR)¥X (YR 1)
SnO(I) = D # X(291)
cYF0(1) = cXFl1)
CANTINUE

Do 79 1I=).LC

Yo(2e1) = X0 (2e]) -
SVO(psI) = XD(peI) # p
CaANTINUE

RFTURHN

EnMD
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BF - Listagem do Programa para o Método de ﬁuler,

utilizado para. o Exemplo III.2.B

AVA
AVAYAY
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PP2DIDPPITLPLPLIBIIILILIPIDIDIIIIDIDIDDIIDLLIIDIDIDODIILIDILIDIDILIDIPLLLLIDIDDDIDIILDDIIDIS DI 2B Y

FRUGHAI

COMMOUI
CUmMmul
CumMun
CUmb Uiy
CUME UM
Cummiin
COUMEON
CUMaUN
COMMON
KeEnL

REaL

Nlw =

nNiC =
Kl = )
CALL >
PRINI

KO =
CONT LN
caLL v
CALL U
CaLL U
CaLL v
FnC =

FOrMaI
whlle

Tlmie =
K = v

Cum il in
11t =
CaLl >
PRl

FUR“AT

luuo

Lo Ju
(V1Y) AU
AlJds )

CuUI Liv

o 31
Lo 31
SUU(Jy

B8l

EULER (InFUTyUUITRUT s TAPEL=VUTRFUT s TAFEZ=TNPUT)
TU9) sErFHLI A(Y34) sH (1L e9) ok (0) gL (F) sU(Y) sV I(9) s TF9510sMU
FACsuUsLLUTYsCLUUIYUSLAF (4) 9 CAFUL4)
TULG) sDUMLI) s AL (494) s AV (494) 920 (Y94) 2T (Y94) s YU (4) 9 XFUL4)
LFUsviFUsTFU
SVU(Y94)aVvO(Y)aYU(Y94) sSUUI(Y94) 3U0(Y) 3A0(Y94) e5L0(994)
LUGS) 94 (S94) sAb (4) o YE (4) 955U (%) sRO(G) shAY (Ye4) AR (494)
Alvsé) sl lmesueld 'f_ll IlrvesLb s VEsbEED
LleraLCodlauradlsJF 9 155UV (LU)
INJLgiNIw i
LUsRBshAYsLFEsnlsREan3eRd gL ormiU
LFU

1
4

eECONLCT 1)
159 Tim

vE

plub(ls9)

vull

vule

b

mURUELT
(2inlfFuK ITHIS HUN DELI
(Nlwybgou) vkL] ;

Uel .

sFcue4yl])

(9]
Tlme + DELT
ECOMLET M)
foYy 1M
(% Sl‘_(_,{.'wu_b FRU b]_mH

J=g s Jr

1=]lsLC
= Llusl)
(V]2

J=2y JK
1;!!LC
L)y = SUU(JsI) + ULL}*h(J,])

+ SVO(J+lsl) + SLOGJ=191) = SvO(Js]) = S5LOLIs])

CONT InUE

(1Y
SS5u(J)
LU s
SSuily)
CONT L
Lo Ju
Ul 37
XlJdsl)
CONT Liv
CALL ©
CUNT LN
CALL &
CaLL &
CALL I
ChLl L

cm 1 2 3 4 5 6

30

JELr IR
= Vel
1=19LC
= 55u(J)
ut '
JE£rJH
=19LC
= SUU(Js ) /55U (Y)
utb
VBRI (AsJs TO(J) sansLCol (J) sERPHI)
(V] &
nIHAL
wlHAE
CUKK
CUKHe

¢ SU0(JIs 1)

AVA
AVAVAY

7 UneSp 11 12 13

14 15 16

vuuo
vulvu
uugu
vu3uv
LRV
vubo
uunl
[VACRT
Ulou
uuyu
vivo
vllo
ulev
uliu
vi4v
ulad
viaso
vibw
viov
vlru
Uiob
ulvl
veuvt
10
ueeu
ue sl
Uecs
uebht
ety
ue il
Ue (b
uefo
velf
Vbl
Vel
uiduv
UV3iv
Uldcu
Usdu
Uaa
uvabu
uidal
usfu
v3nu
vavu
us oL
Ualu
Lacl
Us du
U a )
vanu
LsbU
va (U
R Y]
U4y
vbul
ublu

17
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ubcu
Lbau
Vh4U
The3=11]
ubou
ubiu

0o 339 JE g IR
DU 33p L=lsLC
KO(Jsl) = AlJsl)
YOU(Js]) = EWUILK(ARs Lol (D)) ®A0(Je]1)
COMT I HUE ' ' :
TO(Y) = [(J)
LO(J) = LI usShi
vo(Jd)y = vid) uowu
Loy = utd) | : e
CONT InUE velvu
vo 44 JEe sy JR ubeu
pu L3y i1=1sLC i Ubau
SVO(Jed) = vuLlJd) % YO(Jel) Ubs U
SLOU(Js i) LOUGJ) % AU(Je1l) Vool
CUNT Livur ; . : L) vboU
DU 44U Ll=14LC _ Vel
SvO(eel) = vUlg)%AU(Lsl) vobbl
LOGJE=1s1) = ZL(JF=1s1) ubY U
Z0(Jrsl) = £L(Jral) _ viuvu
YOU(Fs)) = AU(Z2e]) vurlu
CAFOLI) = Cak (]) ) UT7eu
XEO(L) = Ar(]) L3t
YFOCI) = YF(I) _ ufan
COnNTINLE uist
TEQ =" TF o uitu
LiEO Lk ) N ERY
vio v [T RV
K& K+ v UTYL
IF (h=K/159b%155) L0UUsZULU JUUU e
CUNT vk ubijii
CnLL wlilbd Ubel
CALL 1) lee ' UbB3U
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COMMUN SVU(Y94) sVU () sYO(Yed) 95UU(Te4) sUu(9) 9 XU(994)93LUIY %)
CUMMUN LULY) 9L (Yra)anr (4)arF (4) 925U () snol9) eKAY (Ye4) snnl494)
COUMPFYN Aldea) sl ltbsLlend TIMEsLE sVF oFEED

CuMriun LT LCodladrtadladr 9 15D eivuv (LU)

COMMUN NLCyn]w

HE AL LUIKB 9 KAY sLF an]l 9 K2R3 s K4 gL 91U

KEAL LFv

vo 3% K=1910

uo 39 JELeJI

HiKsJd) = Ueu

CUNT L

DO a4y K=l10
HE () = Uaeu
COnIT Inue

HES | Uel

HF L2 Ueu

HF ol UesV
HFbZ Uev

nHBn

(9]V] 3 I1=1s1.C

WE Tralr (ave T (JF) s 1)
QF THALFP (nvselFasl)
uov | ARLE (mLa(ryl)

WH [haLF (aveTFuUel)
@I TriALF (KL TFUs L)

HS] = Z(JF=1y1)%#uF
HSZ Llur e l)*G0
HS501 LUGJrE=141)%un
HSU? Luldryl)®ul

HF (1)
Hr (2)
HE (3)
HE (4)
HES]
HE S

nk (L) + we#YF (L)

Ar{2) + weE*YFUL(])

HE (3) + WF#YF (1)

HE (4) + Wn¥Yru(l)

HFED1 + H5|

HE D2 noe

HE ol HE w1 HSU1

HE & nk be MU

cunTinut

HE (5) = (WD *vE + HMEDZHLF)/FEEU/FLEEU
HE (&) (MFOL%VFO + Hroc¥lLtU)/FEeD/FERD

nwnuwan

B oton

ccLcc o cC Lo cci Lo cc oo o ccoc o cc o ococo

r

HETUHN
[ ALV}

St MY S 4D

™
AVAYAY
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Jyuou
vulu
vueu
Vu3v
Uu4
Vusu
[VRVESTY)
uu iy
busy
uuvu
viuv

SUoRUUJT It cwlnac

CuMMUN T(y)sertrrilaa(Fea) sH(1199) 9rF (6) oL {F) U eV (I) s [Fa3]16erU
CUM A0 FACosUsCLUUTYsLUUTYUsCAF (&) o CAFULS)

CUMMUIN 1Ul91obumiS}gnLtqsu},Au(QouJgLU{vqﬂi'f[9|4)qfﬁutﬂ);afutq)
COmMMUN LEJsVEUe L

CUMM N SVU(Ye4) v IF)sTU(Ys4) a5UU(vea) sUU(y) sAU(Y94) 9S5LUIY4)
COmr N LUGY) oL (Y04 ) oAb (4) s YFE (4) 925U (YY) sni3(9) snAT (Faa) 9af(H94)
CUrmON Algsa) s sl lsnlTiIMESLE s VF s EED

COMMUN ITerslCrdladrteJdLsut s 155UV (1u)

CUMMUN WLCyiNw 1

HEal LUSKRES s RAYsLF sl shZ2 93 9Ka 9L 9 MU

KAl Lru uliv
Ll 43 l=19LC ulezv
DO ae¢ MELaUr : C Ul3v
J = M i i vli4u
() TrAaLF (AveT(J)el) ulbv
(8]5) TRALF AV [ULJ) 9o 1) ulbu
wC THALF (AL (M) s ) Uliu
WU THALF (MLe TU(F) 9 L) ulau
ul9u
veuu
uelo
wecy
uc3u
veau
uehy
ueou
uefu
Uenb

FEREAAARAD2Z R

A

>

n:nmwn

niisd) WA Almel)

Hlesd) JAt AU(Myl)
n(3yd) WAk A(2yl)

H(49J) WA® AU(2 )
ni>sdJd) .,m‘* YulJdel)
HiogedJd) Wi YO (Je L)
H(Ty4) Al em) Wl Almel)

H{By™) H{beil) + WOD# AU (Ms[)
IF (J=ur)  4c2sacsal

HllsJ)
HigsJ)
HidyJ)
Hlg9d)
HibysJ)
HibsJ)

Bown g unun
FAZXTP2DA2AFTAAR 2R

e

HiYed) = Hivyd) + WARCAF (1) Uy
R{ldsd) = Mljusd) * QARCAFQOL]) u3ou
CUONT iUk u3lu
CumnT imue : uilcu

uasu
RETURMN v U34vu
E N L L3bU
5 A : i V36tu
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vouuu
uuluv
Vcu
Vudu
(VAVERY)
(VTR 1V
vyou
il fu
[VAURSRY)
[VRVA-1Y)
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ulecu
Jvisu
ul4u
LiIvU
ulov
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ulagu
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uelu
vedl
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Vsl
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Ui gl
[VESe 1Y)
UGl
Oafu

SuprUul Ink LCUnK

CUOMMAUN _lt?)9cﬁPnj‘A(39%}aN{11!ul'ﬂrIUJaL(v)euli)gv{ﬁlllfiblUva

COmaun FRACy) s CUUT Y s LUl YO e CAF (4) 9 CAF L LS)

CuMMOi TO(G) oSUMII) aAL (4349) 1AV (494) 94U (Fe4)9Y (Y94 )aYrU(4)sAFU(a)

CuMmMOn LFEUsVFUsTFU

CUMMO SVULG94) s v (D) 9aY0(Ysa) s5UU (Y4 sJU ) sAU(9s4) soLU(Fe4)

CUMMUN LUOLY ) sZ(yva) s A (4) s YF (4)9dS5U(Y)en(9) sRAY(Yea) saR(494)

CuMMUN AlYga) st lmbsutLTonlllrFeell sVFsb by

CuMMun IlensLCsulsdnadlsJdb s ISDsivuv (LUu)

CUMMUIN WlCen]w

He AL LUK s nAYsLF sRleKZon3on4 gl oMU

REAL LFO

COuly = (L(Z2)+u)¥(A(Lad)=niTe2) ) el ((LU(Z)+) % (1 93)=N(y) )=
VO3 ¥ (5 3)=rlos3) ) ~CuulYo) + (UI2)*(n(Le3)=nlrsd)) =
U2l ®(H(2y3)=n(3+c)) )/t nC

SHL= VvE®(F (1) = HFE(3)) + SIO%VFUR(hF (2)~F (4))

V0 490 J=3sJL
= J¥l

IF (M=JF) 44945340
SH = Vel

00 lu &f
SH = ShHl
GO Tu &7
SH = FLEUH (A (JyM)~rtF (D)) + SIGHFEEUR (H(LtisM) =nF (b))
CUnl Lmuk
HSUM = Uev
Y [P K=2+d
NS = Ul
M5S0 = uvel
(K18} 44U L=1sLC
HS = HS o+ [HALP (Ave T (M) e L)% AlRel)
H20 = hdUu + TraLkF(ave Tim)el)# AO(Ns 1)
CunT Livut : S '
RSUNM = nSUm + ULR)#(AS=n(Tan) ) = Uuln)s#lndSu=rlyyn))
Cunl LUt ' j

| il el it e el e e e e el el gy gl i) oty el g ) i e P el pl e

T e A T e s

PO = r(lem) = Al7yJ)

Lid) = (=u¥tirH(dem)=r( /) ) +CuUTY+SLoHIvU L) ¥ (n(DyM) =H{onei1) ) =

1 LU #(r(2aM)=r(tsd)) = D% (r(4am)=r(92)) + CoUlYVU)) / HO
c = noUM/F AL/ HY + Sh/Zi0

490 CONTLnUE
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SUohuul Int LCUkKE i vuuu
CoMMUmN TU9)serrrilaAl(yea)sn(lley)ark (D) s L(Y)sU(Y) 9V (9)9TF 516U i oL
CUMMUI FACsUICUUI Y yCUUTYUSCAF (4) s CAFU () ' ¥ uuen
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CUrMEUN SVU(Ye4) sVULlI) oYU (Feu) sSUUye4) sUL(Y) 9AU(Ysa) sdLU(Yy4) vusu
CumMMUN LUGY) 94 (9 94) sAlF (4) aYF (4) 955U (Y) onD(Y) yKRAY (Y94) sAR(4494) [VVE-AW
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21 = 0«0 Cuefu
60 Tu 55 M Ut
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GO RES u3uu
L1l = Fttu doudlu
CuUml Lvue Uacu
vir) = L(J) + u = £] = SI6¥(VO(M)+£1=LL0(J)=D) + USUM/FAC u33u
CUNT InUE o i D34
i vabV

VUKD = LAOL) =L LU +51u¥ (LU CJLE=Lu () =VU (Ur) ) = (ULUKR) =UU (JR) } /1 AC Vot
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E i ) M u3vu
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BG - Listagem do Programa para

o Método de Runge-Kutta,

utilizado para o Exemplo III.2.B
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PROGRAM RUNGF (INPUT«AUTPUTsTAPE10=1NPUT«TAPFS=0UTPUT)
CAMMON T(G) ¢FRPHT X (944) sH(1149) sHF tA) 2L (G)sU(Q) sV (9) s TFeSIGIMU
CnMMON FACsDsCOUTY«CNUTYOICXE (&) 9CYFD(4)

COMMON — TO(9) ;SUMIG) yBL (444) gAVI444) 370(9,4), Y(O9,4),YFN(4) ,XFO(4)
cNMMON LFOsVFOLTFO y

CnAMMON SVO(Qs4) 4 VO(O) 4 YO(OGy4) ,SUN(G 4)4U0(G) 4 XD(9,4)4SLO(G94)
CnMMON LO(S)9Z(994) o XF(4) e YF (4) eSSU(G) sKR(Q)sKAY(Q94) sAK(414)
cAMMON A(9,4) 4 TIMENELT HITIME,LF Ve FEED

CNMMON ITERSLCsJT s JRs JLeJFeISssNOV (7 )

CNMMON NICeNTW

DTMENSTON S(944)

ReAL LOsKRsKAYsLF oK aK29K3 gl oM

RFAL LFO

DIMENSION Fp(aea) eF2(9) +F3(9)

DIMENSTON K1(994)9K?2(Qs4) K3 (9+4)

Ntw = 5§ -

NiCc = 10

Ky =1

Kn = 1

CalLlL SECOND(TTM)

PRINT 749+ TTM

CaLL SECOND (TTM)

PRINT 789, TTM _

FORMAT (% TIME IN COMPHTER = #, FRe3, #  SpenhNpS #)
CONTIMNUF

CALL OVRLAY (NOVI(gy))

Ccall DATAD(ISS)

CalL OVRLAY (NOV(ng2))

calL pouTl

CALL OVRLAY (NOV(N3))

cCalLL nouT?

Cal.L OVRLAY (NOV(04))

CalLL ONCE (S)

DFLT = DELT/FLOAT(KI)

FAC = MUSDELT _

FORMAT (21H1FOR THIS PUN PELT =  9F20.4e141)

WRITE (NIW,A060) DFLT

TIHME = 0,0

K =0

CONTINUE

TIME = TIMF + DELT

CaLL SECONND(TT™M)

PRINT 789, TTM

nn 1n J=2+JR

po - 9. 1=1s.C ;
Fr(J,T) = LO(J+1) # S(J+1,1) /7 10(J+]1y
CONT IHUE

Fo(J) LO(J=1) UD(J=1)

Faly) LOC /Ut )

CANT INUE

Do 12 I=1.LcC

nn 11 J=2eyR

Ky (J 1) = DELTH(Z(J,1) « F1UJ,1)aSUO(141,1) ¢ F2(J)4SU0(J=1,1) =

F30J) * (S(JsI) ¢+ 1.0)#SU0( e1))

CANTIHUE

Ky (JTsI) = nen

Ki(lsy) = 0.0

CANTIHNUF

N 14 T=21.1 1
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13

14

15

16

1R

Dn 13 J=24JR y ! B99
Ko(JdeT) = DELT#(Z(JeTy & F1(JyTy&#(SUD(Je1,T)ek1(Jsl,1)/240) ¢ F2(U
1)8(SUD(J=191) + K1(J=191)/2.0) = F3(D#(SUD(JeT)4k1(JsT)/2.0)%(S(Y
?"T)*).OO))

CONTINUE

Ko{(JT,I) = 0Den

K2(ls1) = 0,0

CONTINUE

Dn 14 I=1slc

pn 15 J=2+yR :

Ka(JyT) =DELT#(Z(J,1) « F1(J,1) &(SUO(J+1,T)ek2(Js1,1)/240) ¢ F20J
118 (SUD(Y~lep)+K2(y=ley) /2,0) = E3(YIH(SUD(JaT)+KP (Js1)/2e0)%(S( oY
P)+1.0))

CONTINUE

Ka{JT+T) = nen

K3(lsT) = 0,0

CoNTINUE

Do--18 I=1sLC

pn 1Pf =74JR .

Ks SOELT#(Z(Je1) ¢ FI(JeI) #(SUOrJ+1T)+Kx3(Jele]) ) ¢« Falu
1) #(SUN(y~leg) +k3(y=1s7) ) = 30 N%(SUDL eI +K3(JeT) Y#(S(yvy
2)41.0))

SHN(Je1) = SUN(YeT) + (kl(yeI) + Pe0# (kP (ge1)eKk3(ys1)) « K&)/6,.0

CaNT INUE . - - S——

Dn 36 J=psJR

Sg(J) =0.0

0Dn 36 I=1,LC

SsUU(J) = SSU(Y) + SUD(JT)

CoNTINUE

Dn 38 J=p.JR

po 37 I=1sLC

X (Je1) = SUD (U, 1} /2SSU (Y

CoNTINUE '

CALL BUBPT (X eTO(J) 9AK,LCeT (J) (ERPHI)

CANTINUFE

CaLl. DVRLAY (NOV(DT))

CalLL ENTHAL

Call. OVRLAY (NOV(nRy)

Cal.lL ENTHAZ

CaLL OVRLAy (NOV({09))

CaLL LCORR

CALL. OVRLAY (nMOV(10))

call LCORRZ2

Dn 339 J=?4.JR

N 338 I=1+LC

Xo(JeT) = X(JeT)

YO(JeT) = EQUILK(AKy T, T aX0( ), 1)

S(JgeI) = VIDHYO (e IV LI/ X(Je )

CoNTIMNUE

To(Jd) T(J)

Lo(J) = LD

Vni(Jd) = V(IJ)

UntJ) uty)

CnNTINUE :

Do 4n J=peJR

Do 40 I=lslc

Svo(Jd, 1) vo(J) ¢ YO(J, 1)

SEO(JeT) LOCJ) # XO(JeT)

CANT INUFE

Do - 440 - -I=1elC

Svp(2s1) = vo(2)¥4Xn(247)

S(2,1) = 0,L0(2)

70(JF=1e1) = 7(JF=121)

InlJF«+ 1) = Z(JF 1)

CYFO(I) = CXFI(T)

XeniThy - YEITH

AVA
AVAVAY
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YEO(IY = YF(I)
CANTINUE
Tr0 = TF
LFO LF
VFO = VF
K = K#}
1Ir (K=K/KI®*KI) 1000200041000
CNNTINUF
CALL OVRLAY (NOV(N5))
caLL RITE1
CALL DVRLAY (nMOV(n6))
CaLL RITEZ
IF (TIMELHITIME) 1000,2000,3000
CANT INUE
i1r (KD=3) 4000040005000
CANTINUE
Ko = KO * .}
- Ky =-KI%2
6Gn TO ANNO
CoNTINUE
caLL EXIT
EMD
SURROUTINE  OVRLAY (1)
R TURN
EnD
FUNCTTION FOUTLK (AT Q)
DIMENSTON Afbaé)
T = Q445969 -
7 = ((A(4s])*T+A(39]))#T+A(20T))#T+A(T0T)
FQUILK = 2*2*2“1 :
Rp TURN
EnD

FUNCTTON THALP (AsQe )
I)TMENSI(‘,'J Albded)

T = Q+459469

7 = (f\[fi,t)u‘r...!\(a.]i}*Tof‘(:l!”
THALP = Z#7

RETURN

EnD

SUAROUT TNE RUBPT (Xs 13 TTeAsL s TeBPERR)
DIMENSTON X{9s4)eA(Lah)

SURROUTINE FOR CALCULATING RURRIE POINTS

NTW = &

KTIMES = 1

InP = =)

T =717

SIMY = 00

IaP = AP + ]

Do 4 TI=1,L

] EDUILK!ncT-T]“X(J-]}
SiMY = SuUMY + Y

CoNTINUE

IF (ARS (SUMY=qyap)=BFERRY gratS
KTIMES = KTIMFS = 1

IF (KTTMES) 7,646

SIUMYO) = SUmY

ITn =T

s gy A Ill,ﬂ

Gn TO 3

CONT INUE

1F {T-Tfﬂ 10¢119¢10

CAanY Tl

AVA
cm1 2 3 a2 s ¢ 7 UNESP ™}
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S| OPE =
IF (SLOPE)
CNNTINUE
TN = ((]e0=SUMY)
SuUMYQ = SuUmy
Tn. =T
T =2TH
Gn TO 3
CNONTINUE
WRITE
FORMAT
RETURN
CANTINUE
ZTLCH =
WRITE
1n2 FORMAT
10TKRT
3 204 OLD SUM OF Y
2{JH oLD TFM

(SUMY=SIIMYD) /(T=TO)
17411412

/ SLOPF) + T

(”1”’101’ InP

(110X93HRP s14)

1,0.SUMY
(NTH9105) SUMY s SUMYODeTeTOsS| OPEeZTL cHoPERRY IRP
(1H0, 30 (1H#) , s/, 43H WARNING, 2FRO DENOMIMATOR TN RUBBLE P
v//eonH SUM OF Y = 0 OPEPQe9 /e .
E20,94/ 0N TEMPrP“TUPp () A
(F) = . E20694/7
[-:20.9./,
E20.94/ 9
E20,Qe/ .
ISy /7 90 (1He),/7)

E20e907
20H SLOPF
20H 1.0 = SuUM OF Y
20H FRROR | TMIT
20H NO OF ITERATIONS .
- RETURN
EnD

SURROUTINE DATAD(I0)
COMMON TG) sFRPHI X (9+4) s (11 eg) sHE A 2L (Q) slilg) oV (g) s TF9SIGIMU
COAMMON FAC+DsCNUTY 4cnUTYOsCXF () 2CYFO(4)
CAMMON TO(D) 1SUMIT) oAy (63&) oAy (694) 70 (90b) Y (Qeb)sYrn(4) eXFQ(4)
CnMMON LFO,VFO,TFO ; ;
CAMMON SVO(Qea) e VO(g) e YO (ge4) oSUN(Gg. 4 sUDIGg) 2 XN (Qeb)sSL.O(OYE)
CoMMON LO(9y 42 (944 XF by YF 4y 4SSU 9y KB (9) KAY 9,4y AK (4,4,
coMMON Al ) s TIMEsnFEL ToHITIMEeLF s Ve sFEED
CAMMON ITER,LC,JT,JR, IL,JF IS5 ,NOV (70,
COMMON NICcsNTW
ReAL LOYKRIKAY s FerT vk2eK3akba oM
REAL LFO
RFAD (NIcsp0))
In =.18%
REaD (N]C!pn;:’
RFAD (NICsP02)
READ (NICsy202)
Jr 2

NF +2

NT+2

NT«+3

NT+4

LceMTeNFsIRFFe 1S5

(taK(K'[I-Kél'ai'lenLc)
{(“L‘K'])'K=1'4}'T=]’Lcl
((AV(KeI)eK=194)r1=1¢LC)

(NICsy202)
(NIC,.202)
(NICs202)
(NICs202)
(NTCe202)
(NIC.202)
(NIcsP02)
(NIC,?202)
(NIcsppp)

1 J=14JT
(NIce2n3)
(NTCs?03)

READ
READ
CNNTINUE
READ (NICspPn3)
REAp (NTce203)

READ (NTC,P03)
Lty (hTr a0

cm 1 2 3 4 5

(TOC. N ed=1lsaT)
(VO 1) sd=14JT)
(Lo NYsd=ledT)
(Un{. N ed=1ledT)
TFOs FOSVFO
TFe 1LFy VF

D
My DELT,

TecOnMAs TCONp Y

ERPHI HITIME
chUTYDs ERRIIA

(X0(Je D) e I=yo L3}
(YO(JeI)sI=10LC)

(XFO(1)sT1=191 )
(YFO(TYeI=1e) )
(XF(1),1=1,1C)

IVE 1TV Y=Y 0 m N

AV,
AVAYAY

Tk
6 i unespw-l 12 12 14 15 16
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LAY AR ¥ LIRS W S LU I O R B Mt N O

RFAD (NICv203) (KR (J) 9 J=19JT)

FORMAT (1018)
FARMAT (4FE20,8)
FNRMAT (BF1lnen)

RETURN
EMD

SIRROUT INE NOUT] _
CoMMON TI9) sERPHISX(G46)oH(1149) eHF (R) oL (9) osUlg)sVI(Q) s TFeSIGIMU
CAMMON FACsDsCDUTYCNUTYOSCXF (4) 9 CYFD(4) ;
CNMMON TO(9) ¢SUM(9) (Al (6 44) yAV(444) ,70(944) 4Y(944) 4sYFNI(4) ¢XFO(4)
CAMMON LFO*VFOSTFO 5 .
COMMON SVO(g14)eVOI(g)aY0(914) 4SUN(G.4)2UDIG) e XN(9a4) sSLO(GY4)
CAMMON LO(D)9Z(994) 4 Xp(4) s YF (4) 9SSUTG) akR(9) 1kAY(934) yAK(434)
COMMON  A(944) ¢ TIME ,NELT HITIMF,LF,VF,FEED
CAMMON ITERsLCYJT IR JLaJFrISKINOV (1 0)
COMMON NIC NIV -
RrEAL LOsKRIKAYsLFsKyosK29K3oks oL o M1
REAL LFO
Dn 626 I=1,LC
X(1e1) = XFI(T)
X¢9,I) = XFO (T,
CANT INUF
CALL RUBPT (x414TO(JF)4AK,LCyTF,ERPHI)
CakL RUBPT(XeqgsTO(UF) saxeLCo TFOERPHIY
Dn 627 J=3+JR
Dn 627 I=1slLC :
Yolgrg) = EQUILK(AKs T« TRl ) ) ¥ X0 (Jr 1)
627 COANTINUE
Dn 628 I=1slC
Yo(2s1) = X0(Pe])
628 CONTINUE _
205 FORMAT  (STHIINPUT DATA DYNAMIC DTSTILLATTON HOLLANDS METH
10n )
WRITE (NIWe2(5)
206 FNRMAT (BAEHONOe OF cOWPONENTS STRIPPING PLATFS RECTIFYING
_1 PLATES REFERENCE CNHMPONENT 4/4(T109122,121,122))
MFOW = JL = JF
= MDD = JF = 2
WRITE (NIWs20h) LCeMEOWIMOOD !
2nT FoRMAT (20HOLIQUID FEFD RATE = 90pp17.8s S5xs1BHVAPOR FEED RATE
1% LE17+8y SX,19HFEED TFMPERATURE = |F1T7.8)
WRITE (NTws207) LFSVFsTF ;
208 FNORMAT (ToHoLIQUID FEFD COMPOSITION VAPOR FEED COMPOSITION
sy RY COMPONENT 9/s (NPE20+R+ERRB.116))
WRITE (NTwe208) (xplp)oYp(p)egrp=1s C)
209 FORMAT (79HaTRAY TEMPFRATURE VAPOR FLOW RATF LIQU
1In FLOYW RATE HOLp !''P 1 /9 (1490pPE20,60plqgRspP2,.84p22.8))
Dn 2z  J=1,JT
MIX = J=2 i
WRITE (NIW,209) MIXyTO (J)y VO (Jy g1 Dy, U0y
CONTINUE

RFTURN
END

SURROUTINE nouT»

CHMMON T(9) sERPHI #X (944) sH(1749) sHF 16) 9L (9) ¢U(Q) ¢V (Q) ¢ TFsSIGMU
coMMon FACeD CDUTY acnUTYOeXF (&) oCcYEO(4) .

COMMON  TO(9) ,SUM(9) JAl (444) yAV(4,4) 70(9,4),Y(0,4),YFO(4) JXFO(4)
CAMMON LFosVFOeTFO - .

COMMON SVO(994) «VO(Q) s YD (9564) aSUN(9,4)sU0(9)sXN(964) +SLO(94)

(L LA LY P AEOY a7l lay a ¥ AN aVE LAY A CCITL0ON R IOy avaVIDaiN cAvisan)

AVA
AVAVAY
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LWL IAITRA AL ] Luin 20 FPaac v 2 F * ) FAPR LTI Y OO AR YIIU] T YALILT R RAM AT TR AT T

CAMMON A(G44) g TIME,NELT HITIMF ,LF,VF,FEED
COMMON ITERWLC+JUToJRs JLeJF*ISReNOV (T 0) B103
CnMMON NICyNIW ;
RrFAL LOsKRyKAY s LF ¢yK1eK2+K39k4 Lo Mn
ReAl LFO ] - v

210 FORMAT (13HACOMPOSITINNS /417X e2HCY 424X 42H02426X,2HC3426X42HC4,
1 /+5H TFU'\Y"&{ﬁXaﬁHLIQUI”qBKQSHV!\POR92V)o/’f'[4'3X|F1209|F12.81F1403
29F12eR9sF14.RsF12eBsF144ReF12e8))
Do 211 J=1l.4T
MIX = J=2 o = TR T
WRITE (NTWe210) MIXe (XO(JoTYeYO(UT)oI=10 )

--211 CoNTINUE

212 FORMAT (22HAEQUILIBRINM CONSTANTSs5xY ¢ SHCOMP 912X 92HAY 4 15X92HA2
15!:2Hﬁ3|15X'2Hﬁ40/0(27X¢I3|7XQOP4E17.ﬁ))
WeITE (NIW,212) (T, (AK(K4T) K=1,44),1=1,L0)
213 FARMAT (PAEHOLTQUID FNTHALPY CANSTANTS +5XeSHCOMPes12X42HC1915X0 2
1HC2915Xe2HC3915X9spHC4 4/« (31X21347X90P4E1748))
. WRITE (NIwe213) (po (ALK T) ek=104) e 1= )

214 FORMAT (ppHp VAPOR ENTHALPY CNNSTANTS 65X 5HCOMPs 12X 2HE],15X,7

THE2915Xs 2HE3 915X 2HEG s /e (31X9 13, npaelv.all

WRITE (NIw,2164) (T4 (AV(K,I) Kal,64),7=1,LC)
215 FORMAT (13Hn KB BY TRAY ./.(r11.8)1

WRITE (NIWs215) (KBtJy)eg=leyT)
ReTURN
END

SURROUTINE ONCE(S) ,

COMMON  T(g) sgRPHT 1 X (0e4) s (11ag) sHF 16) 11 () sU(g) sV (g) s TFISIG oMU
COMMON FAC,N,CNHUTY CnUTYO,CXF (4),CYFO (4)

COMMON 10t91-5UMtq)en|la'a}onV(a»ai.?ntqoai-Y(q.qsoantqleFOtai
COMMON LFO4VFO,TFO

CoMMON SVO(gea) sVO(g) Y0 (Q94) «SUO(G.4) sUN Q) sXn (9 4)2SLO(geg)
CaMMOn LO(O) 2Z(994) o XF(4)aYF(4)eSSUID) skB(9Y sKAY (994) 9 AK (40 4)
CoOMMON AlGsa) s TIMESNEIL ToHITIMEALF s VEWFEED

COMMON ITEReLCsUToJRe L e JF 2 ISSsNOV (70)

COMMON NIC,NIW

DIMENSION S(9e4)

RpAL LOsKBIKAYsLF oK1 sK29K3sk4 el oM

RFEAL LFO

FFED = LF + VF

516 (1,0=MU) /MU

Do 6 I=l4LC

Dn - 5 J=14JT

SVO(Js1) VO(J) % YO(JsI)

SHO(Js 1) UotJd) #* X0(JdeI)

S1LO0(Js1) LOCJ) # XO(Je1) |

StJde1) = VOU P *EQUILKIAKs T TO( YY) ZLOC D

CANTINUF

SLO(lsI) = 0,0

SVO(JTeI) = 0,0

S(JTeI) = pnen

S(2+1) = ND/LO(2)

S(I'I} = 0.0

SHO(JTeI) = 0,0

SUO(leI) = 040

CONTINUE

DA 3 U1 JT
Dp 3 I=1,41C
Z(JeI) = nNen

Zo(Je1) = 0,0
CONTINUE

nn s Tt P
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Z(JF=1)
Z(JFsl)
Zn(JF=1»
Z0(JF,1)
CxFOI(1)

CxF(ly =
CNONTINUE

Lo(l) =
Lo(JT)
Un(JT)
Un(l) =

-V (2) D
LO(2)

L¢2)
Vi(3) D
Y TS 4
Uedy

CoNTINUE

RETURN
END

SUBROUTT
CAMMON
COMMON
COMMON
CNMMON
CoMMON
_ CNMMON
CHMMON
CNMMON
CnMMON
DIMENSTON
Re AL
REAL
274 FORMAT

=LY e ta

= YF(I) ® VF

= XF(T) # LF

I) = YFo(1)*®¥VFO

= XFO(I)elLFO

= (ZO(JF=191) ¢ Z0(JUF*1))/FEER
(Z(JF=19l) & 7(JFy1))/FEED

0.0

= 0,0
= 1,0

le0

+ Lip)

J=laJT
= UOD(J)

NE RITE1
T(Q’!&RDHI’XIQ!alinll +9) sHF 1) 1L (g) sUlg) v (g) s TF9SIGIMU
FACs nacnUTY-cnUTYn-ch(4)-cvpnla}
TO(9) (SUM(9) LAl (444) AV a,4) ,70(9,4),

LFOsVFOsTFO
SVD (9,4),V0(9y,Y0 (9, 4,.'3\]0[9 4y ,U0(9) 4 X0 (9,4),SLO(944)
LO(g)erZ (g a)eXrlalcYF{ﬁ)UQSUrq}oKR(q)'KaYIq MEYLAYRIY
A9, 4,,TIME PELT ,HITIMg LF,VF FEED
ITERnLC!JT!JRc]L JF'ISq'NOV{101
NIC«MNIW

Achi'Rstﬁjirq‘a)loq{ﬁ}lfQ(Q}CFS(&,
LOsKPoKAYsLFsK1aK2o K3 akcbd L o MI
LFO
(12H1PRORLEM NNss/sgH TIME =

JY19,4) ,YFO(4) XFO(4)

YF10e39// §53HoLIQUID M

-

10LF FRAECTIONS LISTED AS CcOMPONEMTS Pgr PLATE)

2T

WRITE (NIWanT4)
FORMAT (2110
WRITE (NTW,276)
FNRMAT (1940

276

TIMF

BoTTOM Pnonuch/-:%rzo 8))
(X (IR, I)4I=7,LC)

PLATE NOe = -;3:/.(%&?0 8))

Do T1
JELATE =
J = JL=K
WRITE
CoNTINUE
FARMAT
WRITE
FARMAT
WRITE
FruMAT
DN 666
Ag (1)
Bs(I)
csi(1)
Ds¢I)
Es(I)
Fg(l)
666 COANTINUE
WRTTE
FNRMAT
WoITE
FORMAT
1Dy STATE
WRlTE
2R3 FnRMAT
WA TTE

Z2R2

2q2

K=3,JL
Ku? . -
+3

(NTwWep77)

JPLATE S (X(JaX) o I=F

elC)

RFFIUXy /4 (5F20e8))
(X(7s1)e1=10 )
{18Hn ToP PRODUCT, /, (5E5n,8))
(NTwWeps) (X(2e7)eI=14LC)
(34HOROTTOM PRADUCT RECOVERY FRACTInNS /s (5E20,8))
I=yLLC

CXF (1) * FEEN

LEJR) X (JR,I)

DH*X(2e])

BS (1) /AS(T)

cS(1)Y/aS1LD)

DS(1) « ES(DY

(13Hn
(NTWeP7g)

(MIWepHY) (DSITYe1=1901 )

(31HOTOP PRONURT RECOVERY FRAGTIONS /s (RE2048))

(NTw,282) (FS(1),1=1,1.C)

(ﬁpHnsumq n, n;cnvFRY "ERACTINNSe SHOULD FQUAL 140 AT STEs
(NTWe202) tp9r11-1=1.|c1

(PTHAMOLES OF FFED AND PRODURTS)
TrIT e 220N

AVA
AVAVAY

L unesp ™!,

13 44 15 Ie

GOt o C et Lo Coic oL Cc T Co oL C LG Ot LA L L IIIIITITLIIIIL LI IX IX LT

17

18



LAl I LI 5 LRI Y EV P

2R4 FORMAT (70HN COMPNNENT ,FEEn ROTTOM PRODUCT J
. ] TOP PRODUCTs/9(1111FE22B9+2E198)) Gea B105J
WRITE  (NIWs?B4) (T9AS(I)BS(I)9CSIT)eI=1s.C)

RFETURN
—~END

SURROUTINE RITE? ;
CNAMMON T(qloE“PHI!K(Q-aicHtll.ql’HF}a!tL(q)oU(q}vvtq}qTFlSIGoMU
COMMON FAC,D,COUTY,CNUTYO,CXF (4) 4CYFO (4) .
COMMON TO(Q’!SUMIQIchI{acaloAU(aiq)-?0!9'4)oY(qoa)'YanaloxFOIqi
COMMON LFOWWVFD,TFO - S = Eli
CNMMON SVD(994)sVO(0) 4 YD(Q04) «SUO(944)4U0(9) 1XN(944)9SLO(994)
CnMMON LO(9) 9Z(994) e Xe (4) aYF(4)9SSUTID) 9kB(9) 1KAY (Q94) 4 AK (404)
COMMON AlQeg) s TIMEsne! ToHITIMEoLF e VELFEED
COMMON ITEReLCoJT O JRe JLaJFP ISSINOV (1 0)
COMMON NTIC NIW
ReAL LOSKR*KAY*LFeK1sK2eK3upbal o M1
Real LFO k
FORMAT (;JH l/9E33.909F1908’
WRlITE (NIwy?B5S) FFEnsL(JR) a0
Do T2 J=1,JT
SuM(J) = 0.0
Pn—T2---I=1,LC - e
SIM(J) = SUMIJ) +« X(JsID)
72 CaNTINUE
2R6 FORMAT (1sHAPLATE VARTABLES)
gt WRITE (NTwe?B6) ==
287 FORMAT (115H0 SIMMATIONS TEMPFRATURES VAPOR F
ey LOWS : LIQUIpD. FLOWS .. VAP MOL ENTHALPY L1Q MOL ENTHALPYs/»
? (6E19.8)) ; -
WRITE (N1Wy28T) (st (J) ,TtJl.VIJ},L{J),H{ﬁ,Ji.Ht?.J),J:E,JR)
RAUTY = COUTY + LIJRI*(Togr) & pn¥H(6.2) = HF (5) _
__2R8 FORMAT (1BHQCONDENSER LOAD = ‘515.8;/,17H0RFRO1LE9 LOAD = ,E15eR
19/97HOPHI = +F154R)
e MRITE - (NIW,288) CDUTy,RDUTY - S BRE p—

ReTURN
END

SURBROUTINE FNTHAL _ . i

CNMMON T(Q) sERPHI X (944) vH(1749) tHF (6) 9L (5) s U(Q) 2V (g) s TFeSIGIMU

CnaMMON FACYNICPUTY «CHUTYNsCXpF (4) +CYFn(4) !

COMMON TOIQ!.SUH(Q).amta,al,Awta.q);zntq,ai,Ytq,aa.YFnlai.XF0(4)

CNHMMON LFOsVFOsTFO

COMMON SVO (Q94) 4VO(9) 4YO (9464) 4SUD(9,4)4UD(9) 4X0(9,4)45LO(946)

CoOMMON LO(S) 97 (994) ¢ XF(4) s YF(4)9SSUIO) sKR(G) s KAY (094) 9 AK(414)
__CNMMON A(9ea) s TIME JNELTyHITIME4LF 4 VF4FEED " :

COMMON  ITERWLCsJTrJUR ILyJF2ISasNOV(70)

COMMON NICeNIW

REAL LO'KR’K‘\Y'LF.K‘ qK?.KB'K({-gL'MII

ReAL LFO : .

Do 39 J=1,J7

IF (T(J) «GTa_ 100060) T(J) = Bn0a0

Ir (TN(J) «GTe. 1000.0) TOC(J) = 00,0

Do 39 K=z=1,10

H(KsJ) = 0.0

CoNTINUFE

-Dn 40 K=]4+6
HF(K) = 0,0
CONTINUE
HFs1l = 0.0
HFS2 = 0.0
HFA] Nel)

=k . NN

Ff~rFrCFFFEEFCCECCrErECCrCrrCrr XX XX XX XX XX XAXEXAEXEXXXAXXXXXXXAX XX XX XXCL L
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U‘t‘;)li
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0000

0onlo
0020

0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
ne2n
0230
0240
0250
0260
0p70
0280
0290
0300
0310
0320
0330
0340
0350
0360

fAnnn

AFRe & Je v

DN 43 I=y.Lc

0 THALP(AV.T(JUFR) ' D)

OF = THALP(AV,TF,T)
THALP (AL+TFs 1)
THALP (AV,TFO, 1)
THALP (AL TFOs1)

= Z(JF=1,1)%0QF
HG2 = Z(JF+1)4NQG

HS01 ZO(JF=191)#QH

~HgN2 = Z0(JFs1)*Q1

HF (1)
HE (2)

HF (1) QF#YF (I}
HF (?) OE#*YFN (Y1)
HF (3) HF (3) QF«YF (T
HF (4) HF (4) + QH®*YFODI(T)
HFS] HF5]1 & HS]

HFS? HF 52 HS2

HF61 HF61 -+ HSO1

HF62 - HF62 , HSO02
CONTINUE
HF (g)
HE (6)

unnn

= (HF51#VF + HFga®LF)/FEEN/FEED

= (HF6I#VFO ¢ HF62*LFO) /FFED/FEFD
RETURN

END

SURROUTINE  FNTHa» \ ! :
cOMMON T(gloERPHlleQ.a)!H‘]lcQ)tHFfﬁ"L‘q}oU(qliU(q):TFiSIG!MU
AMMON Fi'kcoD'CnU'[YanHTYn'er{f‘)!CYF()IQ) :
OMMON . TO(9) ,SUM(9) AL (4,4) JAV(6,4)" 20(9,4) Y(9, 4) ,YFD(4) XFO(4)
CAMMON LFOsVFOeTFO
CHMMON SVO(996) 4VO () YO (944) ,SUD(D,4)4UD (9} 4XD(F,4),SLO(944)
CoMMON LO(GY 97 (994) o X (4) e YF(4)eSSUI9) sKP(9) s KAY (994) yAK (419 4)
- COMMON A(9,6) TIME DEIL T,HITIME ,LF,VE FEED
CAMMON ITERWLCJTe R JL e JF e ISEINOV(10)
COMMON NIC,NIW
RealL LOsKReKAYosLF oKy eK29K3ek4 9L oM
RFAL LFO -
Dn 43 I=1.LC
DN~ 42 M=1.JR
J = M4
Qn THALP (AVeT(J) 1)
QR THALR (AysTo () o 1)
--Qe¢ THALP (AL« T(M) s ])
an THALP (AL« TO(M) 9 1)

nunn

HiysJ) QA% X(MaI)
H(Z2e ) QA% Xn(Me1)
H(3,J) QAu X(2,1)
Hibe )) A% Xn(2v1)
H(5,J) Qhe YN (JyT)
Hlge ) OH® YnlgeT)
H(TMy = H(T4M) QC# XMy
H(geM) = Hl{geM) Qp¥* Xn(MeT1)
IF (J=JF)  42,4244)

H(geJd) = Hlge ) + Qa%¥eXe (1)
Hilned)y = H(lnyJ) ¢ QARCXFO(T)
CONTINUE

CONTINUE

H(1+J)
H(Z2¢J)
H(3,J)
Hib4eJ)
H{‘i,J,
HicvJ)

Hnny

1 i

RETURN
EnD
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<

CnMMOM T(Q) «ERPHIIX(944) sH(1149) sHF16) 9L () yU(Q) 9V () ¢ TF9SIGeMU
CAMMON FACeDsCOUTY4nUTYOsCXFl4) s CYFOI(4) . B107
COMMON TO(9) ySUMIY) JA1 (494) AV 444)70(944),Y(9,4)4YFN(4) XFO(4)
coMMON LFOsVFOsTFO
COMMON SVD(944) 4VO(9) YO (O44) ,SUN(9,4)4UN(9)4XN(9,4),5LO(9s4)
~COMMON . LO(9) 9Z(994) s XF(4)sYF(4)sSSUIQ)sKBIQ)sKAY(Q94) sAK(4104)
CHMMON ArQ,6) 4TIME,NELT HITIMF,LF,VF,FEED
COMMON ITER«LCoJTrJURs.ILsJF1ISRINOV YD)
CoMMON  NTCeNT¥ !
REAL LOsKReKAY e LF «K19K2eK3ek4 el e M1t
REAL LFO _ .
CRUTY = (L(2)+D) s (H() 4V =H(T42))+SIGH((LO(P)I4DN) s (H(2,3)=H(Ry2) )= -
VO(3)# (H(543)=H(As) ) =CDUTYOD) + (U(2)#(H(193)=H(Ts?)) =
H0(2)# (H(2+3)=H(By2))) /FAC

SHl= VF#(HF (1) = HF(3)) + SIG#VFO# (HF2)aHF (4))

- N0 490 - J=39JL
M = J+l
IF (M=JF) 44445946
Sy = 0,0
G0 To 47
SH = SHI
Gn TO 47 - = - -
SH = FEFH”(H(Q!M)-HF(GI) + SIGHFEED® (M (10 eM)=HF (g))
CONTINUE
HSUM = 00
Do 49 K=P4¢J
HS = n,0
HS0-= 0.0
Do 480 I=1.1C
HS = HS + THALP(AV, T My Tys X(K,T) -
HSO = HSO + THALP(AVY TiM)ep)® xolke])
CoaNTINUE : :
HSUM = HSUM + U(K}*IHS-u{(tKli - UD(K)#(HSO=H(grK))
CoNTINUE D e : "

HO = H{12M) = H(T+J)

LtJ} = f-n“tHf3'M1—Hf7-’))4rnUTv+qrr*rVn(M)”IH{Sou)-HtﬁcM)l -

1
e

490 CONTINU

RFTURN
FEnD

~SHRROUT
COMMON
CoMMOn
CnMMON
CoMMON
CoMMonN
Cammon
cOMMON
cCnoMMON
COMHMON
RFAL
REAL
UM =
N 5n
UgUM =
CoNT InL
L(JR) =

LL Y R (1]

b0y a iz, M) mH (B —me-D e LHUL M) <h L8, 2Y) =t SCOUTYO) ) osaHO
= HSUM/FAc/HO + SH/HO

s

A
INE LCORRP :
T(9) sERPHI*X (9. a)oH{11.919HFrﬁ1'L{qi'H(qlovtqi.TF-GIG!MU
FACsnDsCNUTY, rnUTYnycXpiﬂ)nchntai
TO(9) ¢SUM(9) Ja) (444) gAYV (444) ,70(944) ,Y (0, 4}.an(41,XF0(41
LFO«VFOeTFO
Svﬂfﬂta}!VO(Q’oYO{Qiq)oSUO(Q aYUD(QY e XD (9eg4) sSLO(Q04)
LOCD) 9Z(984) aXF (4) s YF (4)9SSUTD) kB (9) sKAY (Q94) oAk (414)
Algy4) JTIME G NEL T HITIME JLF Ve ,FEED
TTERSLCYUToJR e JLoJFE+ISSINOV (10)
NICyNIW
LOsKRoKAYsLF oK1 sK2eK3ska4 el oM
LLFO
0D
J=2 ¢ JR
USUM &+ (U =Un(. 1))
F
(FEEND=N) + STG*(FEEN=D=1 0(JR)) = USUM/FAC

AYA"‘Y
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M R J™l

Do 56 J=

M = Jsd
USUM = pag

Dn 51 K=
UsUM = USUM

CONTINUE

IF (M=JF)
?] = 0.0
Gn TO 55
Zy1 = VF
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5 6 7 8 9 1o 21 12 ]unesp‘5 17

HIGHEST FEED

EGUILIRKIUN CO
=0.1735832%
=0.54735941
=0,24R25B4

18 29 200 21 22 23

24

25

26

27

28



LIGUID MOLE FHASTIONS LISTED A5 GOMPONENTS PER PLATE

E0TTO

CcCULoOooo

©

4OTTUM PUNDULT

DP44995032+0y

0

0
FLATE nNO.
0.461223283*00

PLATE WO, =
0.524713053+00

M PROD
D.20414

COMPONENT

VARIABLES

SUMMATIUNS
,10000034 0
7034934 0L+y

730343450k +y

3 £ 13 €3 O O P

0.,59996865E400

0,12880520F+00

0,109271295+00

0.15939285E-01

0.23119762E~02

0'3220(’503‘5-35

0.31351993E-04

0.313519936-04

999g2162E400

15503918F+0p
244)R856E+09
19576972E400
15144624E+0p
11172633E+09
75404210E=01
44060B3GE-01
£49605339E-01

58759730E+00

o
=

oo
==}
VIV Yy

SRR

2o 0o
e
e ki
(%]

ODOoOVOLOO OO0 o
cooooco ool
mmmmmmmnmmmir

P g

e oD

P
=Sy}
Ji b

[N
==
o«
oo

c
=
D
2,
t

17

VAP HMOL ENTHALPY
0,00000000E+00

0,0

18

ey

1100 0D0E+OY
J9U00E+DD

AnT

GUnE+QN

19

00000E+DN

20

LIQ MOL ENTHALPY

+00000000E+00
NQOUNQ0CE+UD
0000060 GESD0
2000B00NQ0E+00
100000GUCE+DD

0F+U0
10000U=+00
Gu0000UE+00

5
0o
0

21 @22 23

24

25

26

27

28



THHATION O, o

LIGUID MOLE FHASTIUNG LISTED AS COMPONEMTS PER PLATE
0,35799200F+00 0,36942221E+00
L L75742063E+00 0.37868137E+00
0.122774069E+00 0.28354228E+00
L18041757E-01
0.1b236742F=02
«15353706E-03 0,78118763FE~-01

D,909423°Y¢ L 0,80010580E=05 1 30577791E-01

TOP KRODU

0e96962399
0,52355552E+00

0,70484478E=01

BOTTOM PROpUCT TOP PRINUAT
0,215288012+02 0.48471199%E+02
0.159995005+02 0440095150E-y3
0,184711102+02 0,152B8A8¥%E+01

U.50000000z+02
FLATE VARIAMLES
SUMHATIONS PERATURES

0,99999023+00 C ﬂ?fn TE+03

~v?L~~—n%

uau MOL ENTHALPY  LIQ MDL ENTHALPY
"‘221*55‘L5 Ds16876168E+405
11644522280 D 12635972F+05
156781 b;:‘uj +11645677F+05
'14A?¢,E*E+U7 D.,100287311-+05
1451090 7E+05 x.uqﬁ 4641F+04
«14288214g+05 0.,91230209R+04
+0000QUQ0CE+DQD D.,AHASHTAIF«04
y00000000E=+0D D, HBAIHT76SF+04

itmwmm o
L
Do oW
Lo (a2 (A (A

~N o o0or

4
;

PRSI 1S o

.;4535461"3‘

n 07 6,15020000503

0.,1000U098E+01 1., 1378 1 0,00000000E+00
0,i000009EE+UL 3 HE: U,00000000E*DD

—RE-E-E-E-N-N-1
- =

LS TR
£ OO e

AVA
AVAVAY '
Yy

cm 1 2 3 4 5 6 7 8 9 1o 21 12 ]unesp 5 A7 18 19 200 20 22 28 Z4 25 2Ze 27 28



FRUHULEY N0,

I TERATIOY WD, = )

LIGUID MOLE FRPACTIUNS LISTED AS COMPUNENTS PER 2LATE

HOTTUM PROVULT
0231781905+ 00

PLATE NOD, =
D457 58 5622+00

TOP PRODUZT

96R21KI53-00

0,39999108F«00

LAH4478017+00

0,13230761E+00

N,19873%40F=01

0,20258821E-02

0,16693126F=03

0,83224702E~05

0,33224702E=05

FRACTIQNS

0,99997920E+00

0,36R2291RE+00

0,38251405k+00

0,29386270FE+00

25157920E+00

0,16058014E+0¢

0,3336685pE-01

0.3177081gE-01

0,31770616E-01

0,3205727aE+0]

0.79427040E=-01

BOTTOM PROQUCT
0.11589098z=+02
0,199905843+02
0,18411459=«02

0.20000000E+g D.500000003+02

TE VARIABLES

© e e
s % = = =
Bhfh s s

OO oo

TEYPERATURES
L24924413E403
1q?v'9f-—;93

VAPIR FLOwWS
U,12150000E+03
U,12227155E+p3
Uy13103021E+03
0,14153237E03
U,14652158E«03
¢,15000000k+03
0,30000000E+00
U,00U0UD00E~pD

[ T
Wl BB UL~
0D e

0,A9495761E+0p

0:976152752+00

TOP BRUDULT
0.48410302E+02
0.41612351E-03
0¢15885€08E401

0,50

1UIJ FLOWS

J0C00E+0N2
150000E+03
???*;65¢"*

€215 z—+ne
400E«n3

AVA
AVAVAY !
ay

c
=
D
L)
t

VAP MOL ENTHALPY
De19927436E405
0,16672859E+05
De15668H1RE+)S
0,1485560
0. ':-dh{-.. [
0, ‘41“9?&,:.35
0.00000000E+0N
0,000050008+09

18 19 20

LI0 MOL ENTHALPY
D+16735754E405
Ny12RE24266F+05
24114937 79F+05
0.99664%64F+04
N.93654A7AEF+J4
T.,70162194k+04
DWRANZ2E149F«04
0.,88025149F+04

21 22 23



D MOLE pRACTIONS

gOTTUM PRODUCT
0.235241p805+01

0,131R81286F+00
0,20083671F=01
0.707238R895=92
0.17194496F=03
0,858702458E-05
0,A5R70248E=05

FRACTIONS
0,39997453E+00

STIONS
§,214457562E-04

0,36767415E400
0,38065334550
0,29363468E400
0,25337220E+0¢
0,16277949F+¢
0.84789937E=01
0,32325850E=01
0,32325850E=01
0.,51918538E+00

0,30814624E=-04

8OTTOM PROQUCT
V116203432402

TOP PIOpUZT
(48379127402

JOC‘J":
U;éﬂﬂﬂCQfﬂT

0,19%99571:2+p2 +42935124E-03
0.18383707=2+02 0.16162925E+01
0.500Un000=+02 0.50000

motagn:
0.,434d000

000E«C2
VARTABLES
SUMMATIUNS T=MFERATURES VAPOR FLOWS
H.24?03¢f1=*TJ 0,109%35000E+p3
0.1986A305E+03 0,12428501k+03
0417923499E«03 U,13032547E+03
0,15830483E+03 u,1419:?51=«33
v14939831E+03
N,14215466E+33
nN,13323274E=-p3
w.13923394t+15

VAP MOL ENTHALPY LIG MOL EMTHALPY
0,195Lg184E+05 0+16722474F+05
0+16703412E+05 0,1288773818+05
g'*j,5534RC¢g5 0,11572142F+05
0,19B9167A8E+C 0.100315442F+05

.~<43?..<p. 5 N,23851847F+04
4179923E+15 0,90308841F+04
3""“'1"“Eo 0 2.880748%5F+04

CNO0QUDOE+D] 0.AENTAEISF+04

wmrs

+
«
Lol S = R I B S

MUk O DU e e

(=

a0 B OO D
SRS N R U~

L N e Y =

=
=1

OO0 o9

3
.
.

© 3
=1

0,603R0584/1E+06

N.RY5e5TH4E+04

AVA
AVAVEY
L/

lunesp A'5 17 18 18 200 21 22 23 24 25 26 27 28



LIGUID MOLe FRACTIUONS LIST

FLATE NO,
0.,42917167%

,.9 4u"f¢;"’<!

AEFLUX
0.967455R4250

TOP PRODUZCT
0.967455R4E+01

g0TTOM PHODUCT RECCVERY
0,+193786R05+00

FLATE VAHIABLES

MHAATIONS
“Jfﬁ?w*ui

=}
.

qh‘t_.u

=1

DDOD920D
Il el ol ol = N

0,39909132E+00

0,20227538E-01

0,20932615E-02

0,17396743KE-03

0,36831584F=05

BOTTOM

£0 AS CUMPONENTS PER 2LATFE

0,36749258E+0]

0,35046447E+00

0+29558984E+00

0,75478691E+00

0,853550¢26-01

0,32507323E-01

0.91873159E+00

0y31208307E-01

PRUNUCT TOP PROUDUST

0,416272083+02
0,199995562+02
0,183748342+02

0.5000nUNC=+02

Juil

0."."“]1r|r:|-

ot Lol da 4o A1 =3 sC T
L DN WD O 0 WL

VAPIR FLO»s
U 10B79592E+03
0,125432p1E+p3
0,13078535E+03
0,14117474E+03
0,14637068E+03
0,15000000¢

J.u..rﬂ:!uUJL"'”P

0,48372792€402
0,43415751E-U3
0+15253551E+01

50000000E-U2

-
3 e
L
(=]
i
v

O
» o o
iw PO

~

ERE

2
(A

[l = I I S = ]
P
=
mmmmmm

. .
3 S LA O e B D

[C R PR I WY Y o
= O

SO LD NOT
mim

T T T T

[= =N

Pu G N

(=
«

AVA
AVAVEY
L/

unesp’™.

17

VAP MOL ENTHALPY
0.1950 llDQE‘GJ
0+16760964E+05
0,15720170E+0S
0,149USB03E+05
0,144646745£+05
0,14183571E+05
C.0N00QLO0OE+UN
0,0R00QU0DE+QD

18 29 20

MOL ENTHALPY
-;b?‘5244FoD‘
+L298A012F+05
sl15e9658E«05
fLUNSI2T9E+05
.

0
0

4NTnER3E+04
An374374F+04
Jlaf“yd?-lm-ﬂjd
c.ﬁ8995?¢15o04

21. 22 23

24

25

26

27

28



FRACTIUNS LISTED AS COMPONENTS PER PLATE

AT T

oul vy
D.23226940=+00

PROLUCT
0,39999129F+00 0,36744251E+00
FLATZ ND,

04 E2FB94375+0L

0,19085423E+00 0,35033b30E+00

0429564749E+09

D.25503315E+00

D,1%423128F+np

0,25580138E=01
0,37111207F=05

0,37111207E-05

BOTTCH PROD

0.91860652E+0D
Top

0.81393484E-01
MOLES
TOP P20nUCT
11428473z+02 48871527402

199995642402 43955503603
183721302402 0.16278%765001

BOTTOM PROpUCT
n n
o 'R
0, 0
Gl
0,50000000

=+02 0.50000300E+02

ABLES

cm

[ el ol S

'y

npou%eSe+dl
PEEETLPE o
9999 HBsbsUn

v
,
o
.
.

TeMFERATURES
0.24989974E+n3

20306587E«p3

s

L4

~J G

¥R YR Y R

I~

- N-N-N-N-]
PR ek b s

[ZL PR N S H

P —

040 = V,80020574E+)56

J.8Y38K44465+05

V4POR FLONS
0,10998913E+p3
V,12371871E+p3
1 74379E+03

Joas Bl

(= N

< c3

1L 12

~ U S
0o
Ss~o o C

s
o 7

COGOUCDE+YS
50000000E+02

Al

c
=
D
L)
t

VAP MOL ENTHALPY
D.1949917 445
G,16767273E+05
0,15729028E+L5
0,14912832E+05
0,14470963£+05
0,14185862E+U3
0,0000000CE+0D
0,00000000E+00

18 19 20

L10 MOL ENTHALPY
Dv16713876M-«05
0,12995591E+05

1557624k« 05

0r42525¢+135

4.29185c+04

Q

8

o1

399463F+04
104553F+04
(HB106553Fen4

9
9
A
)

OO0 Oo oo

21 22 23



**+ERR 10124 DSC

AV

AVAVAY

10 31 12 ]unespm

Wy

17

18

19

20

2
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28



FORTRAN 1V, CD22b46.004,

"
$.08 N

- ULIST,NICLRDS
A0S REMAIWING IN DECK ARE==

cm 1 2 3 4 5 6 7 8 g 18 21 I2 lunesp 5 AW 18 A8 200 21 22 23 24 250 26 27 28



CC - Resultados completos para o Exemplo III.1.C

Formato A 4 - 21027 m

AVA
AVAVAY

3 4 5 6 7 unespw.l ¥2: 4z 424 15 16 A9 18



cm

INFUT DATA FQR PROB.

NO, OF COMPONENTS
4

D FLOWS AND ENTHALP]ES IN CORDE

oulb

oo 0
Do oo C

==
© oo

€3 D O e
=]
Mmoo e

\NO,

PLATES IN SEC

MOLES FEFp VAPOR
Cy
U|

U

EQUILISRIUM CONSTANTS A

*0,14512474E+00

0,11506915€-01
“0,14181745E+00
=0,189674851E+00

ENTHALPY CONSTANTS
“0,14500060F+02
-0, 2‘ﬂ‘ﬂ¢ gE=02

0F+02
-C,L69314 1 gE+D2

ENTHALPY CONSTANTS
s.,_?v FL0E+D02
0,85834950E+02
0.,1526679BE-03
0,14765440E+03

ERAOR LIMIT ON PHI
) 0.,10000000E°03

TeMPERATURES
0,19631834E+03
0+19691834E+03
0.19691834E+03
0.19691834E+03
0,19651834E+03
0.,19691634E+03
D,15691B34E+03
0,19691634E+03

"0.15000000E*03

T 0415000000E+03

USING PROGRAM 1

TION M PLATES IN SECTION ML
2 0

R OF LOWEST ENTERING TO HIGHEST

ENTHAL2Y OF FEED LIQULID
u'ﬂuﬁaj ﬁﬁl&ﬂ]
0,00000000E+00
0,00000000E+00

134501p0E+07
00000000E+00
,00000000E+00

INTERMEDIATE FEED
~Lleulp VAPOR
+00  0,00000000€+00 uﬂuan~=‘nu
0,00000000E«00  0,0000 200
£400 0,00000000E+00 )
+00 __ 0,00000000E+00

[= N = B - N = I 4 - ]

= I = = I

€3£ < Y

[ = e = N
1m

(1:5:::—}13
Y
+
(=]
(=]

n

PLATES IN SECTION M2

0

ENTHALPY OF FEED VAPOR

0,00000000E400
0,00000000E+00
6,00000000+00

HIGHEST

L10UID
0,00000000E+30
0.0000000CE+Q0
0+00000CGC0ED0
0900550005&*05

EgUILIRRIUM CONSTANTS
0.536339?4F-33
1 33885839E+03
0.v535«3ﬁ5r-03
0,612396A7E=0J

_ENTHALPY CONSTANTS A2

0,19802223E+00
0,26758089E+00
0,23005743€+00
C,21618650E+00

EGUILISRIUM CONSTANTS C EQU
*0,33051604E-07
0,97795400E-08
0,16321442E~06
B.178591649E-06

ENTHALPY CONSTANTS AJ
~0,26048837F-04
+0,44197723E-04
-0,38653417E=04
e0,31476205E=04¢

ENTHALPY CONSTANTS A2
0,38981919e-01
,.152¢1=1?Fond
-0,11534862F+00
0,11852942E+00

ENTHALPY COMSTANTS A3
0,36470300F-04
=0,34018593E-04
0,14664123E-03

- 0,15287778E=-03

ERROR LIMIT ON SUMMATION

T 0.10000000E=D2

ERROR LIMIT OV BUBBLE POINT
0,10000000g~-03

VAFCOR FLOWS

0.15000000E+03

L1QUID FLOWS

0.52000000E402
0.20000000E+p3
0,20000000E+03
0,10000000E+03
0,10000000&+03

0.15000000E+03

0,15000000E+03
0,15000000E+03 0,100000005+03
0,00000000E+00 0.10000000E+p3
0,00000000E+00 0,50000000E+p2

QUTPUT WILL BFE GJVEN FOR EVERY ITERATION

A‘Ag
9 1o 21 12 ]unesp“5 ] 18 I8

3

FEED
VAFQR

JJPCE*uU

ILIBRIUM CONSTANTS D
«0,17338329E-09
-0,54235941E=09
-0 ,24R23843E=09
-0,90855512E=10

FGR LI0OUID

FCR VAPOR

200 21 22 23

PLATES IN SECTION N

24

25

26

27

28



PACBLEM KO,
JTERATION NO, = 1
LI1GUID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

BOTTOM PRODUCT

0,127685725+00 0,59985244E+00 D,15601482E+00 0711652884+ 0C

ATE NO, =
1193964682400 0,20497483E+00 112041512E+00 0510765865E+00

FLATE NO, =2

0,293264025+00 0,16876511E+00 0,10255990E+00 0710261556F+00

PLATE NO, ¥

0,33749172E*00 0,325633960E~01 0,91744700E=04 0310370577E+00

PLATE NO; =
0,3958074BE+00

0,52570581E-02

0,77746951E-01 $893896F=01

PLATE NO, =

0,5350R438E*00 0,11424524E-02 0461A51465E-01 0753460830E-01

REFLUX

N,A7231428E+00 0,14756576E=03 0,4398518pF=01 0353471165F~01%

TOP PRODUCT

0,87231428E+00 b 0,14756576E-03 0,43985180E-014 038347116501

BOTTOM PRODUCT RECOVERY FRACTIQNS

0,12768572E+00 0,99975406E+00 0,78007410E+00 0758254418E+00

UCT RECOVERY FRACT]ONS
72314282+00 0,24594293E~03

n
8 0,219925%pE+00 0$41735582g+00

MOLES OF FEED AND FRODUCTS

COMPONENT

FEED
0,50000500E+02
0,3000000CE~02
0.,10000000E+02
0,10000000E+02

0.95999999E+02

BOTTOM PRODUCT
0,638428582+01
0,299926223+02
0,780074102+01
0,582648175401

0,50000000=+02

TOP PRODUCT
0,43615714g+02
0,73782880E~02
0,21992550E+01
0,41735582E+01

0,50005000€E«02

PLATE VARIASLES

SUMMATIONS TEYPERATURES YAPIR FLOns LIOUID FLOWS VAP MOL ENTHALPY L1C MOL ENTHALPY

0,10000818E+01
0.,63201329E+00
0,66720459E+00
0,56557817E+C0

0,57967541E+00

0,69153942E+00
0,99991819E+00

0,99951815E+00

CONDENSER LOAD =

0

0,19691834E+03

,19%91834E+03
0,19591a834E+03
0,19591834E+03
0,19691834E+03

0,15000000E03
0,15000000E+93
0,15000000E+03
0,15000000E+03
0,15000000E+03

0,30000000E%02

0,20000000E+03
0,20000000E«03
0;400000C0E+03
0;10000000E+03

0,19591834E+03
0,19591834E+03
0,195691334E«03

0.00000000E+0Q0

+00000000=+00

0,15000000E+03
0,00600000E+0D
0,00000000E+00

0,10000000E+03
0;10000000E+03
0750000000E+02

c
=
D
L)
'U

17

0,00000000E+00
0,00000000E+00
0,00000000E+00
0,00000000g+00
0,00000000E+00
0,00000000E+00
0,00000000E+00
0,00000000E+00

18 19 20

0,00000000F+00
0,00000000F+00
0,00000000E+00
0,00000000F+00
0,00000000E+00
0.00000000F+00
0,00000000E=+00
0,00000000E+00

21 22 23

24

25

26

27

28



ITERATION NO, = 2

LIGUID MOLE FRACTIONS LISTED ASs COMPONENTS PER PLATE

BOTYOM PRODUCT

0,109235472+00

PLATE NO,
D257214F15200

PLATE ND, 2
0,59H23564E400

PLATE ND, *#

NHHH7NL955eng

PLATE NO, =
0,658927572+00

FLATE NO. =
0,763959402+%00

REFLUX

T 0,890764545+00

T0P P
85,8907

20
0

]

0,59994848E+00

0,326501226400

0,202405237+00

N,40005789F=01

0,50356809€02

0,50535124E-03

T 0,315{8170E-04

0,31518170€~04

VERY FRACTIpNS

0,95994747E+00

TOP PRODUCT RECOYERY FRACTIONS

689076453200

0,52530283E-04

MOLES OF FEED AND PRODUCTS

COMPONENT

0,18673731F+00

0,210452715E400

0,181850480400

Dy1840709ak+00

0,12995404E+00

0,75398214E-01

0,33262092E-01

0,33262092E-01

0,93368954E+00

0,16631044E+00

0712405944400

N1109431%8F*00

0p48256007F+00

0721A00496F+00

0718391263F+00

0713156520E+00

0375940561E~01

0775940561F~01

0762029720E+00

0737970281p+00

FEED

T 0.,50000000E+02

0,30VU00000E+02
0.1000G000E+g2
0,10U00000E+02

0,99999599E+02

BOTTOM PRODUCT
0,546177322+01
0,29998424E5+02
0,83368954:2+01
0,62029719=+01

0,500000002+02

TOP 2RJIDUZT
0,445358227E+02
0,15753065E=02
0,16631046E+01
0,379722580E+01

0,500070C0E+02

FLATE VARIABLES

SUMMATIGNS EVYPERATURES VAPIR FLOwsS LIOUID FLOWS VAP MOL ENTHALPY LIQ MOL ENTMALPY

0,15000013E+01
0,99475475E+00

0,96505B840E+00

D.996B636BE+DD
0,97782994E+00
0,97142B846E+00
D,99905A871E+00
D,99999871E+00D

0,29336462E+03
0,22222514E+03

T 0+19965162E+03

0,16932724E+03
0,15921441E+03

_ 0,15344310E+03

0,14436337E+03
0,14436337€+03

0,13500000E+903
0,13600085E+03
0.14000000E+p3
0.14715199E+03
0,15012725E+03
0,15000000E+03
0.00000000E+90
0.00000000E+00

0;50000000E+02
0;155000U00E+03
0:18600085E+03
0:90000000E+02
0;97151989E+02
0,10012725F«03
0;1C000009E+03
0;50000000E«02

0,22652270E+05
0,17851005E+05
0+16597890E+05
0,15421576E+05
0+15006242E+05
0,14733387E«05
0,00000000E«00
0,0000000C0E+00

0.20356665E+05
0,14773827E+05
0+13162296F+05
0.10757580F+05
0,10033187E+05
0,957056855E+04
0,91543660F+04
0:91543660F+04

CONDENSER LOAD = 0,83685322E+p6
REBOILER LOAD = 0,99738679E+04

FH! = 0.524284155+00

AV
AVAYAY !

10 31 12 ]unesp“

7 18 19 200 Z1 22 23 24 25 Ze6 27 28

Wy



PROALFM NOG

[TERATION NO, = 3

LIGUID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

gnTTOM PRODUCT
B, 1126730GFeND

PLATE NO, &
0261430345400

_ PLATE NO, =
0,409693042400

PLATE NO, =
0.553058562*00

_PLATE NO, =
0,666961292+00

PLATE NG, =
0.779452252+00

REFLUX
0,68732694E+00

TOP PRODUCT
0,887326945450

0.11267306E¢00

0,59996510F+00

0,34025481E+00

0,22012638E+00

0,451585865401

"70,58686380E-02

0,59373180E+03

0,34895566E-04

0,34395566E-04

| BOTTOM PRODUCT RECOVERY FRACTIONS

0,99994184F+00

TGP PRODUCT RECOVERY FRACTIONS

0,88732694E+00

0,58159277€-04

MOLES CF FEED AND PRODUCTS

0,16408804F400

0,21623374E+00

0,18952519E+00

0,19344123E+00

0,14126739E+00

0,82456880E-01

0,34931959E~-01

0.34931959E-01

0,32534021E+00

0,1746597gE+00

0112229773F+00

0318711570E+00

0s1B664856E+00

0722370536E00

07119358300E+00

0743953236€+00

0377702270g=01

0¥77702270E-01

056114BB465E+00

0$38851135+00

COMPONENT FEED
e BONCOE+(2
JOOOOO0E+Q2
0o0QOE+D2
UoODQOE+p2

0.99995993E+02

BOTTOM PRODUCT
0,56336529=+01
0,279982555+02
0,82534020=+01
0,61148865z+01

0,50000000z+02

TOP PRODUST

0,44365347E+02
0,17447783E-02
0.17465979E+01
0,3885113564+01

0,50000000E+02

PLATE VARIABLES

SUMMATIONS
+10000039E+01
0,10070046E+01

0,10055942E+01

D+10123640E+01

T 0+10077BG3ES0Y

0,10020352E401
T 0.59999507E+00
0,99999607E00

TEMPERATURES

T 0,29716334E+03

0,23044477E+03
0.19590468E«n3
6417162900E+03
0:15947626E4+03
0,15072858E+03
0,14303457E+03
0,14303487E+03

CONDENSER LOAD = 0,82900450E+06

PHI = 0,56528053E+0

0

_ REJOILER LOAD = 0,998713905+06

YAPIR FLOFS
0,12150000E+p3
0,12240076E+03
0.13100000E4+03
0,14034794E+p3
0,14538761E+33
0,15000000E+03
G.00000R00E+QD
0,00000000E+00

L, unesp™

LIQUID FLOWS
0,50000000E+02
0,17150000E+03
0,17240076E+03
0:;81000000E%02
0;00347935E«02
0,95987614E+02
0:10000000E+03
0750000000E«02

AVA
AVAVAY !

Wy

VAP MOL ENTHALPY
0.,23058254E+05
0,18442173E+05
0+16703128E+05
0,15598356E+05
0+15038970E+05
0,14605208E+05
0,00000000E+00
0,00000000E+00

17 18 19 20

LIG MOL ENTHALPY
0.20616035E+05
0,15300355E+05
04112977457E+05
Dy10RIB9RIEDS
0+10030853E+05
0,95041558E+04
0,907854105E+04
0,90785105E+04

21 22 23



FROBLEM NOj

__ITERATION NO, = 4

LIGUID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

BOTTOM FRODUCT

0411504429200

PLATE NO, =
0,26073979=+00

FLATE NO, =
0,405708182+00

" PLATE NO, =

| 0,543262452400

PLATE NO,

T 0,65339637E5400

PLATE NO, ¥
0,774513718400

REFLUX

T 0,884955712+00

TOP PRODUCT
0,884555715+00

0,59996085E+00

0,34739920E400

0,22766745E+00

0,48605552€-01

T 0,64389018E-02

0,66218264E-03

T 0,39152426Ev04

0,39152426E04

BOTTOM PRODUCT RECOVERY FRACTIONS

0115044298+

0,88495571E+00

0,99993475E+00

T TOP PRODUCT RECOVERY FRACTIONS

0,65254044E04

MOLES CF FEED AND PRQDUCTS

~ _COMPONENT

0,16385472E+00

0,21420953E+00

0,1871854R8E+00

0,19569352E+00

0414435728E+00

0,85033895E=01

0,36145284E~01

0,36145284E=01

0.31527358E+00

0,18072642E+00

0512144384F+00

0918258459E+00

07182503556+00

0521941964E+00

0719422976E+00

0714141342+00

057885615901

077885615901

0760571920€E+00

0739428080F+C0

FEED

"~ 0,50000000E+p2

0,30U00000E+Q2
0,10000000E+p2

0,10600020E+02

_ PLATE VARIABLES

SUMMATIONS
0+10000037E+01
0,10049332E+01
0,10030647E+01
0,10069816E401

T 0,10034223E+01L

0,10013234E+04
D.999995630E+00
0+9999%63CE+00

0,9999999%E+p2

TEMPERATURES

BOTTOM PRODUCT
0,575221452+01
0,29698042:402
0,819273582+01
0,605719202+01

0,50000000z+02

VAPIR FLOWS

TOP PRODUCT
0,44247785E+02
0,19574213€E-02
0,18072642E+01
0,39423080E+01

0,50000000E+02

LICUID FLOWS

0,29547950E+03
0,23142903E+03

T 0420034691E+03

0,17292729E+03
0,16051913E+03
0,15119879E+03
0.14326635E+03

 04143269386E+03

CONDENSER LOAD = 0,83037945E+96

FHI

= 0,97479095E+00

~ REBOILER LOAD = 0,99842459E5+0¢

9 10 11 12 1unesp“

0,10935000E+03
0,11595804E4+03
0,12654242E+03
0,14014643E+03
0.14551803E+03
0.15000000E¢93
0,000600000E+p0
0,00000000E+00

0,50000000E+02
0415935000E+03
0916595604E+03
0,76542419E+02
0:90146426E+02
07;95618027E+02

+10000000E+03
0,50000000E+02

AV
AVAYAY !

Wy

17

VAP MOL ENTHALPY

0,22983499E+05
0,18479968E+05
0,16763104E+05
0,15660643E+0%
0,15089382£405
0.146278B6BE+(05
0,00000000E+090
0,00000000E+00

18 19 20

LIO MOL ENTHALPY
0,20569259E+05
0,15391427E+05
0,13093304E+05
0,10925498E+05
0,10092507€+05
0,95411541F+04
0,90920Q50F+04
0,90920050E+04

21 22 23



PROBLEM NO,

ITERATION NO, = 5

LICUID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

BOTTOM PRODUCT

0,115786075+00 0,59995975E+00 0,16350270E+00 0712083039E+00

FLATE NC, =

0,25684308500 0,35393385E+00 0,21171170E+00 0517970757g+00

PLATE NO, =

0,40246302E8*00 0,22698316E+00 0418647155E400 0748411420€+00

PLATE ND, ¥

0,538080415+00 0,48578095€-01 0,19567900E+00 05721817566E+00

PLATE NO, =

 D.654555665400 0,55659965E+02 0,14524121F«00 0719421016E+00

PLATE NO, =

0,772036395#00 0,57897210£+-03 0,35760644E=01 0514145410F+00

REFLUX

T 0,B8421393E*00 T 0,40253715E%04 0,36497302E-01 0379169609E~01

TOP PRODUCT

0,88421393E+00 0D,40253715E-04 0,36497302E~01 0179169609g~01

BOTTOM PRODUCT RECOVERY FRACTIQNS

0.11578607E+00 0,99993291E+00 0.817513649E+00 0360415196E+00

TOP PRCDUCT RECOVERY FRACZTIONS

0,884213935+00 0,57089525E+04 0,18248631F=00 0739584804400

MOLES CF FEED AND PRODUCTS

CCOMPONENT
1
2
3
4

FEED

T 0,50000000E%02

0.30000000E+Q2
0,10000000E+02
0.,10000000E*Q2

0,9999999%E+02

BOTTOM PRODUCT
0,578930375+01
0,29597987=z+02
0,81751349z+01
0,60415196z2+01

0,50000000z+02

TOP pRODUCT
0,44210696E+02
0,20126857E-02
0,18248551E+01
0,39584304F«01

0,50000000E+02

~ PLATE VARIABLES

SUMMATIONS
0,10000789E+01
0.10021971E+01

TT0+99705202E400

0,10009132E+014

T 0.10005730E+01

0.999930410E+00
0,99992109E+00
0.,99992109E+00

TEMPERATURES
0,29599884E+03
0,23238p61E+03

T 0.20140526E+03

0.17381030E+03
0,16102234E+03
0,15152432E+03

T 0.14343799E+)3

0,14343799E+03

VAP3R FLOWS
0,59976A05E+02
0,11815423E¢3
0.,12675770E+p3
0,13930975E+03
0.,14555512€+03
0,15000000E+03
0.00000C00E+00
0.00000000E+00

LIOUID FLOMS
50000000E+02
14997660E+03
18819423E+03
76757700E+02
0§59909747E¢02
0§95555147E+02
0§10000000E+03
0750000000E+02

I
Co
0
gt

VAP MOL ENTHALPY

0,22931655g+05
0,18518175E+05
0:16802152E+05
0,15699971E+05
0+,15114384E+05
0,14643635E+05
0,00000000E+0D0
0,00000000E+D0

L1Q MOL ENTHALPY

0,20536499E+05
0:15477475E+05
0+13183395E+05
0,1098B009E+05
04,10123387E+05
0.,95608501E+04
0,91015744F«04
04,91015744E«D4

ONDENSER LOAD = (0.,8313C908E+(06

REZOILER LOAD = 0.,998194763406

FH] = 0,987070505+00

N
=
[
L]
(W8]
1Y
N
[e)]
w1
[ee]
(Xe]
—
o
l_,.._l
'_,_l
'_l
(o]

[

T

Ap o

e A

«
Y

17 18 18 200 21 22 23 24 25 26 27 28



FPROBLEM NO.

ITERATION NO, = 6

LICUID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

BOTTOM PRO
- 5

BOTTOM PRODUCT

0,11584265E2+00

PLATE NO, =
0,2570752605+00

PLATE NO, =

T 0.40342306E400

FLATE NO, =
0,537131595+00

PLATE NO, =
0.65372575E+00

PLATE NC,

0,7716B2595+00

REFLUX
0,88415735E+00

TOP PRQDUCT

0,884157352+00 _

D
+115842655+00

" 0,59995954E+00

 0,35165710E00

" 0,22855179E+00

 0,45255856E-01

0,56078204E-02

0,68347324E=03

0,4046347BED4

0,40463478E-04

UCT RECOVERY FRACTIONS

06,99993256E+00

~—T0P PRODUCT RECOVERY FRACTIONS

0,88415735E«00

0,67439130E-04

MOLES CF FEED AND PRODUCTS

COMPONENT

0,16343859E+00

0,2117232g8E+00

0,18772536E+00

0,19548419E+00

0,14578024E+00

0,36033312E-01

0,36561013E-01

0,36561013E-01

0,91719474E+00

0,18280506E+00

0F120765R1E+00

0517969071+00

0718202399E+00

0721858821F+00

0715455804F+00

07141692B0F+00

0379234188€-01

0779234188£~01

0760382%06E+00

0739617094E+00

FEED
0.50000000E+p2
0,3000000CE+Q2

" 0,10000000E+02
_ 0,10000000E+02

0,99999999E+02

BOTTOM PRODUCT
0,579213253+01
0,299979773+62
0,817194532+01
0,603829062+01

0,500000002+02

TOP PRODUCT
0,44207847VE+02
0,20231739g-02
0,18280506E+01
0,396170%4E+01

0.50000C00E+0C2

PLATE VARIABLES

SUMMATIONS

0,10000070E+01 "

0,100C1463E+01

0,10047241E+01

0,10014598E+01
0,10006716E«01
0,10000922E+0C1

0,59999301E+00
0.99999301E+00

TEMPERATURES
0,29583354E+03
0.23374452E403

T 0.20156300E+03

0,17403270E+03

TD.161203687E+03

0.15161312E+03
0,14348336E+03
0,1434R836E+03

CONDENSER LOAD = 0,83149655E+06

'REBOILER LOAD =

PHI

= 0,99R9B3532+00

0,997970195+04

VAPOR FLDAS
0,10251¢20E+03
0,11705690E+03
0,12634406E+p3
0,13937094E+03
0,14549062E+03
0,15000000E+03
0.000p0000E+DC
0,000000G0E+qD

1L 12 ]l-IIAI‘EHE;IC’ -

L10UID FLOWS
0,50000000E+02
0,15251420E+03
0716705690E+03
0,76844061E+02
0;39870938E+102
0:95490623E+02
9,10000000E+03
0;5C000000E«02

AVA
AVAYAY

Wy

17

VAP MOL ENTHALPY

0,22%14900E+05
0,18589595E+05
0,16809898E+05
0,15710740E+05
0+15123303E+05
D,14647691E+05
D.00000000E+00
D.00000000E«0D0

18 19 20

LIO MOL ENTHALPY
0.20525446F«05
0,155E8088E+05
0+13195150E+05
0,11003060E+05
0+40134089F+05
0455672525F+04
0.91043776F+04
0,91043779E+04

21 22 23



FROBLEM NO,

__ITERATION NO, = 7

LIGUID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

BOTTOM PRODUCT

0.11587947E+00

PLATE NOD, =
0,25687277E+00

PLATE NO, =
0.,40290810E+00

PLATE ND, =
0,53642099E+400

PLATE NO, =
0,653274735+00

PLATE NO, =
0,771567442+00

REFLUX
0,886120535+00

~ TOP PRODUCT
0,884120%32+00

04,11587947E+00

1

0,59995945E+00

0,35202117E+00

0,22775631E+00

0,46190576E-01

0,566133915E=02

0,68488160E¢03

0,40548419E~04

0,40548419€-04

BOTTOM PRODUCT RECOVERY FRACTIQNS
S T0,79993242E400

T0P PRGDUCT RECOVERY FRAZT]ONS

0,B88412053=2+00

0,57580699E-04

MOLES OF FEED AND PRODUCTS

COMPONENT

0,16340503E+00

0,21159539E+00

0,18734234E400

0,19628952E400

0,14581662E+00

0,36114857E01

0,36594973E~01

0,35594573E=-01

D¢81702514E+00

0,1829748¢E+00

0112072974E+00
0517952656F+00
0516165285E+00
0521830071E+00
0749451396E+00
07141754372+00
0779270265g=01
077927026501
0760364B68E+00

07139635132g+00

FEED

“0.500U00000E+02

0,30000000E+02
0,10000000E+g2
0.10U00000E+p2

0,5999999%E+02

BOTTNM PRODUCT
0,579397355+01
0,29997972=+02
0,8170G25135+01
0,603648672+01

0,50000000=+02

TOP PRIDUCT
0,44206028E402
0,20274210E-02
0,18297456F+01
0,35635132E+01

0,500C0000E+02

PLATE VARIABLES

SUMMATIONS
0,99997368E+00

TEYPERATURES VAPJIR FLOXS LIOUID FLOWS VAP MOL ENTHALPY  LIQ MOL ENTHALPY

«L000C159E+04

 0,10002018E+01

0,40002187E+01
0.10001215E+014

T 0.10000263E04

0.10000263E+01

T0499965961E+00

0,29583854E+03
0,23345621E+03
0420171971E+03
0,17416726E+03
0,16128289E+03
0.15162949E+03
0,14348836E+03
0,14343836E+03

0,10205695E+03
0,11777026E+03
0,12680140E+03
0,13930013E+03
0,14545013E+03
0,15000000E+03
0,00000000E+q0
0,00000000E+00

0750000000E+02
0,;15205699E+93
0.16777026E+03
0;75801396E«02
0799800130E«02
03195450129E+02
0510000000E«p3
0¢50000000E«02

0+22914286E+09
0D,18573961E+05
0v16818211E+05
0,15717598E+05
0,15127288E+05
0,14648838E+05
0.00000000E+00
0,00000000E+00

0+20525540E+05
0+15564656E+05
0+13206225E+05
0,11011601E+05
0.1013B4693F«+05
0+95693922E+04
0+91045938F+04
0+91045936E+04

CONDENSER LOAD = 0,83143642E+06

REBEOILER LOAD = 0,99912534%+05

PHI = 0,10000000E+01

L unesp™

vy

17 18 18 200 21 22 23 24 25 26 27 28
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FORTRAN [V, CD22546,004, JUL 1967
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APENDICE D

RESULTADOS DOS PROGRAMAS PARA REGIME
NAO PERMANENTE: EXEMPLO III.2.A

INDICE

- Resultados Parciais para o Método de Euler,
At=0,1 min.

- Resultados Parciais para o Metodo de
At=0,2 min.

- Resultados Parciais para o Meétodo de Euler,
At=0,25 min,

Resultados Completos para o Método de Runge-
Kutta, &t=0,1 min.

Resultados Completos para o Metodo 6 de
Convergéncia, At Variavel

Resultados Parciais do Simulador Leans,
At=0,2 min.
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DA - Resultados parciais para o Método de Euler,

At=0,1 min.
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0.3810529u=-n2

N,2ualasnozeny =1,9549 L0 keu?

=Ha 1792112 +03

0.5uddpulus=0n2

U, 200nanane

=0,1758585F+])

Na745730-13k+01

0,218212/2F«01

Jes28800077E+01

214yndligk+nt

fidyndline+01

4311N285aF+])

29ARSIE22401

140 AT STEAUY STATE

=N,17425124F+01

rEen HUTTOA PROnucT ToP »Rongnd

0,194 24%3 401
G107 N14053k+03

0.20003NU0E+u?2

VAHIR F|,

=1

oo oo

:ngﬁfﬂj

Nyk+id

5

17

VAR

18

UL EnTyAL

1:9

20

21

22

23

24

25

26

27

28



DD - Resultados Completos para o Método de Runge-Kutta,

At=0,1 min.

AV,
AVAVAY

Tk
3 4 5 6 7 unespm.l 12 13 14 15 16 L7 18



INPUT CATA DYNAMIC DISTILLATION

NO, CF COMPONENTS STRIPPING PLATES

HOLLANDS “ETHOD

REFERENCE CAMPONENT

0 RECTIFYING PLATES
3 1 2

LIQUID FEED RATE §,99999506E+01 VAPOR TEED RATE = 2,00000000F-01 FEED TEMPERATURE = 9,99999999E-01

LIGUID FEED COMPUSITION
1.6670000¢
4,1669999

VAPOR FEED COMPOSITION
0,00000000F~-01

0,00000000E=01

4

-4

£

>
<

Ll
AN B (G B O s

co~POs

TRAY

COMPGS

TRaAY

‘
CCMPOS

TRAY
3

CCMPO

TRAY
4

CoxPos

TRAY

LIQUID

o,o000000

«166C00000
VAPUR FLON RATE
0,000000C0E-D1
4,59959G08E,01
9469996906 ELD1
945999G008E+01
959999656501
F4999599966E.01
G.00000000E=-01

3 b4 A bs B 1A 3 M

LIicury
o.bpoo0poc0 0,000000
ITICONS

YaROR
0,110798¢00

LIiceuiD

0.361514

VAaPOR
0,1167g800

LiduD
0.386734

ITICNS
C1
Liaugn

0,33572800

VaPOR
0,17378709

Liurp
0,36568¢

ITICNS

VAPOR
0.23194700

LIGurp
0,357644

0FE=-01

LICUID FLOW RA
0,0000000CE
4,92959598

4,55999558E+01
0.00000000E=-01

c2 ok
VAPOR Ligulo
0o o,cc000000 d,00000000

C2 c3
VAROR LIgulD
00 0,3s6151400 0,527777900

cz c2
VAPQOR Ligulh
00 0,361514g0 0,37539800

VAPOR
00 0,374125g0

cz2
UAD{)R
0p 0.396279p0

LIguln
0 22368400

‘c2 c3

YaPOR
0,35035%¢00

LIQUID
0,304284

ITICNS

Liceurp
0,00000¢C

0 VAPCR
200 0,00000000

g.,00000

9,9
2.0
2.0

ENTHALFY CONSTANTS cOMP,
1

10

VEPQR
0p 0,384225p0

c2
VAPOR LIguID
00 0,000000p0 .00000000

Al
99999239F=01
0000UD0E+00
9999939F+n0

b s A

HCLD UP

Wy

0,00000000E~01
4,90999938z+01
4,50985935E+01
4,900099¢8p+01
4,99%9599RE~01
4,9099595RE=01
0,0p00G000E=-DL

VAPRDR
0,0p0000000

LiGQuUln VARPOR

VaPpR
0,52777700

Liaulp

VAPQR Lioulp

0.52777700

VaPoR
0,452088p0

VaPnH
0.37177300

L.1QUIp

VAPQR
0,25541700

LiovIp

VAPQR
0,000000cC0

LiQulp

A3 Ad
0:000CC00DE=01 0.02000000E~01
0.,00C00000E=-01 0,00000000E=-01
0,0C000000F=01 0.00000000E-D1

c4

N00pE-01 0,0000C0000E=01

23

24

25

26

27

28



VAPCR ENTHALPY CONSTANTS

K8 BY TRAY
D,008000GC0

0,41372400

=N=1
oo
S -
[

o oo
-
© 2 o
© 3 D
[=N=N=]
¢ O O
[SH=N=1
m oo
(=N =~]
oo
mimm
(R Al 1

AVAVAY !

10 31 12 ]unesp'

AVA
AV

Wy

0,C0000000E=01
0,00000000k=01

0,0000C000E=01

] 18 I8

20

2

22

23

24

25

26

27

28



FOR THIS RUMN DELT =

0,10001

AV

AVAVAY

10 31 12 ]unespm

Wy

17

18

19

20

2

22

23

24

25

26

27

28



FRACTIONS LISTED aS cﬁvpanewvs PER
0,30430054E+00 0,14049352E+00
0,36099425E+00 0,2261403R8E+0¢
0,37962473E+00 0,30769783E+00

PLATE NO, =
0+23502369=2+00 0,38737402E+00 0,37760229E+00

REFLUX d
0,110642095400 0,36152082E+00 0,52783610E+00

T0P PRODUCT
0,11064309E+ 0,361520822+00 0,52783610E+00
BOTTOM PRODUCT RECOVERY FRACTIQNS

D.166378385+21 0,36573140E+00 D.16861959E+00

TOP PRODUCT RECOVERY FRACTIONS
0,331862652+00 0,43379028Ec+00 D,53350458E+00

SUMS OF RECOVERY 7H=CTiC\5 SHOULD EQUAL 1,0 AT STEADY STATE
D 19956467 0,79952167E+00 0,50212437E+00

BOTTOM PRODUCT TOP pRINUCT

0,27735276=+02 0,55321543E+01
0,15240027=+02 0,18076041E+02
0,702465622+01 0,26391805E+02

+500000002+02 0,500C0000E+02

TEMPERATURES VAPIR FLOAS ;lauru FLOWS VAP MOL ENTHALPY LIGQ MOL ENTHALPY
0,10 JuU"U’E*Ol 0,50000000E02 ( 00E+92
0,10000000E+p 0,10000000E+03 9&-32
c.ic 00 3uc+u4 0,10000000E+03
0.,10000p00E+01 0,10000000E+03
9,10000000E+n1 0,10G00000E+p3

=N --N-N/
oo oo C

R S e

=]

AVA
AVAVAY '
ay

cm 1 2 3 4 5 6 7 8 9 1o 21 12 ]unesp 5 A7 18 19 200 20 22 28 Z4 25 2Ze 27 28



FRCBLEM NO, :
TIME = 6,2000L]0UID ™MOLE FRACTIONS LISTED AS COMPOINENTS PER PLATE

0,30647821F+00 0,14161477E+00

PLATE N0, =

0.40513900E+00 0,36480883E+00 0,23005217E+00

FLATE ND, =

0,29361783E+00 0,38949843E+00 0,316B8375E+00
0,38R94703F«00 0,27965920E+00

0.36157156E+00 0,32812424E+00

0.36157156E+00 D+52814424E+00

FRACTIONS
0,36738447E+00 0.16996492E+00
TOP PRCDUCT RECOVERY FRACTIONS
De3307B646E+00 0,43385116E+00 0.53387451E+00

SUKS OF RECOVFRY FHACTIONS, SHOULD EQUAL 1,0 AT STEADY STATE
Ds198707635+01 0,80123563E+00 0,803839642E+00

BOTTOM PRODUCT TOP PRODUCT
0.27610351=2+02 0,55142103E+01
0,153089115+02 0,18G7R57BE«D2
0,708073855+01 0,26407212E«02
0,5000000C2+02 0,500C0000E+02

FLATE VARIABLES

TevPERATURES VAPIR FLOAS 1 i} i VAP MOL ENTHALPY  L10Q MOL ENTHALPY
0,200000U0E+p02 0.50000000E+02
0,13000000E«01 0,10000000E+03
0,10000000E+01 1,10000000E4+03
0,10C00pC00E+01 0,16000000E+03
0,10600000E+01 0,10000000E+03

IO aain

OO 0o
s e ® *
Lol ol ol ol
SRR - N -
e W = = i
ooooe X
Mmoo oas
(=~ == ]
£33 D -
mimmmimo
+ + * 4 L
SN SN - NN -7
b A s A s

AYA
AVAYAY !

cm 1 2 3 4 5 6 7 8 9 1o 21 12 ]unespw

Wy

7 18 19 200 Z1 22 23 24 25 Ze6 27 28



FRCBLEM NO,

TIME

BOTTOM PRODJCT
D4547873FSE+DD

B

0.

REFLUX
De10954060E+00

0,30864113F=00
0.36908111F+00
0,39676355E+00
0,39100555g+00

0.,36170434E+00

0,3000_1GUID MOLE FRACTIONS LISTED A5 COMPONENTS PER PLATE

0,14348502E+09

0.,23445921E+00

0,3235905¢E+00

D,38284836E+00

0.,52875505E+0¢0

0,36170434F+00 0.,352875505E+00
UVERY FRACTINNS

0.37033973E+00 0417220958E+00

049E+00

0,534607450E+00

AT STEADY STATE

RACTIONS, SHQULD FQUAL 1,0
0 0,8068171BE+0D

0,80435022E+00

BOTTOM PRODUCT
0,2739346922+02
0,15432056z+02
0,717425102+01

TOP pRODYCT
0,54770300E+01
0,18065217E+02
0,26437753E+02

m
o

mmm

=1

3 3 3

Lo A
[ RN RN |
3
L

[~ N~ ]
o o

(== =]
F -
- O
€3 O
LSRN

(=]
[
=3
(=
=1
[=]
=
i~
=]
m
+
(=]
-

0,50000000=2+02 0.,50000000E+C2

TEYPERATURES L10 MOL ENTHALPY
2,10000000E+01
N000DNOOE~0L
0GOPOROE+DL
000Cp00E«D1
0

000000E+01

VAPIR FLOKS
0.,50000000E+p02
0,10000000E+03
0,10000000E+03
0,13000000E+p3

0,10000000E+p3

VaP MOL ENTHALPY

=N ]

2 2 3 € O

TR ol
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1
1
1
1
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oo
L]
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BLENM NOD,

2,4000L10UID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

BOTTOM PRODJCT
0,542060658400 0,31201854E400 0,14592084E«00

HAE-\" =
1 38532021E+9 0,37524418E+00 0,23693551E+00

PLATE NO, =
0:,26807565E5+00 0,40231506E+00 0.32900526E+00
0,39328602E+00 0,386500816E+00

0,36162810E+00 0¢52965439E+00

0,361926810E+00 0,52965439E+00

3ECOVERY FRACTIpONS
0,37439230E+00 0,17513259E400

TOP PRCDUCT RFCOVERY FRACTIONS
0,3251R7482+00 0,43427598E+00 0,5356R63R8FE+00

SUMS QF RFCOVERY FRACTIONS, SHOULD EQUAL 1,0 AT STEADY STATE
D,1951044382+01 u._tﬁa?izaF* 0 0,310819%7E+00

MOLES OF FEED aND PRODUCTS
OMPONENT FEED BOTTOM PROJUCT TOP PRODUST
1 d.lﬁb?ﬂﬂaJ&*c? 0,27102033=5+02 0,54208752E+01
L41670000E+n2 D,15A009272+02 0,1B094405E+02
t 4166000CE+p2 0,72960402z+01 0,26482715E+02
0,10U0000NE+p3 0,50n00000=+02 0.50000CC00EsC2
FLATE vaRlAELES

TEvPERATURES
0,1000C0C0E+0L

LIGUID FLOWS VAP MOL ENTHALPY  LIC MOL ENTWALPY
J080000Es02

coo oo
s
e L

oY

cm 1 2 3 4 5 6 7 8 9 1o 21 12 ]unespw

7 18 19 200 Z1 22 23 24 25 Ze6 27 28
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6,5000L10U1D MOLE

EOTTOM PR2DJCT
0,535166442+00

FLATE NO, =
04376347395+90
PFLATE NO, =
0,2599725235+00
PLATE NO, =
0,21516128E+00

n
v

E0TTOM PROBUCT RE
=

co
Ne160517B3E*0Y

0.31608996E+00
0.38035144E400
0,40672293£400
0,39563342E+00
0.36223608F405

0,362236085+00

VERY FRACTIAQNS

0,37927761E+00

UCT RECOVERY FRAZT]ONS

0,32002450Z+00

0,83444852F«00

FRACTIONS LISTED AS COMPINENTS PER PLATE

De14874350E+00

0,24330117E+00

0,33334754E+00

0,38020530E+00

0.53080103E+00

0,530801C03E+00

0417852059E+00

0,53706317E+00

SUMS OF RECOVERY FRACTIONS, SHOULD EQUAL 1,0 AT STEADY STATE

De1920600285+01

0,81392613E+00

MOLES OF FEED AND PRODUCTS

COMPONENT

1 0,15670000E+p2
2 V,410670000E+p2
3 0,41660000E+02

0,10U00000E+p3

PLATE VARIABLES

TEED BOTTOM PRODUCT
0,267583222+02
0,15804498

0,745718012+01

TEYPERATURES

0,50000000=+02

0,831558404E+00

TOP PRODUZCT
0,534841444E+01
D,16111504E+02
0,26240032E+02

0,50000000E+0C2

VAP2R FLOAS LIBUID FLCMS

0,1000000C0E+01
0,10000p00E«D1
0,10000000E+01
0.,10000000E=+01
G.10000p00E+01

0.50000000E+02
0,10000C00E+Q3
0,10000000E+03
0,10000000E+p3
0,10000000Ep3

0,50000009F«02
0,500000L00E«D2
0,15000000E+03
0,15000000E«03
6,50000000E+02

9 10 11 12 1unesp"'

AYA
AVAYAY !

17

Wy
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2

LIG MOL ENTWALPY
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PROBLEM NO,
TIME = L,6000LICUID MOLE FRACTIONS LISTED AS COMPINFNTS PER PLATE

8OTTOM PRODUCT
0,52754476E+00 0,32064728E+00 0,15160796E+00

PLATE NO, = 1
0,367302665+00 0,38521007€+00 0,24748728E+00
PLATE NO, = 2
0,25264120E8%00 0,41032812E00 0,3370305gE+00

FLATE NO, = 3
0,209674525+00 0,397¢5790E+00 0,392367358E+00

REFLUX .
0+105239635+00 0.,36241402E+00 0,+53214630E+00

ToP PRODUCT
0¢10523G68E+00 0,36261402E+00 0,53214630E+00

BOTTOM PgOULULCT IILCOVERY FRACTIONS
0.,15B823478E+01 0,38474596F+00 0,18219874E+00

TOP PRODUCT RFCOVERY FRACTIONS
04315655925 +00 0,43510201E+00 0,53267775E=00

SUMS OF RECOVERY FRACT]ONS, SHOULD EQUAL 1,0 AT STEADY STATE
0,10979737E+01 0,81984797E+00 0D,82087646E+00

MCLES CF FEED AND PRODVUCTS

COMPONENT TEED BOTTOM PRODUCT TGP PRODUSCT
1 G.,16670030E+02 0,26377238z+02 0,57619562E+01
2 0.,416700pCE+p2 0,16032344z402 0,18130701E«02

3 0.41660000E+02 0,75903982z2+01 0,26607315E+02

0,100U0000CE+p3 0,50000000z+02 0,50000000E+02
FLATE VARIAELES

SUMMATIONS TEYPERATURES VAPIR FLONS 10 FLOWS VAP MOL ENTHALPY L1Q MOL ENTHALPY
0.,10000000E+01 D,10000p00E+01 0,50000000E+02 0 n00pE+D2
0,40000000E+0L C,10000000E+01 U,10000000E+p3 0 CO0QE+C2
+1000UC00E+CL 0.10000000E+01 0,10000000E+03 00CO0Eend
0,100000006+01 0,10000000E+01 0,100000005+03 ;
0,3000000CE+01 0,10000000E+01 0,10000000E+03 000000E=02

AVA |
AVAYAY !

cm 1 2 3 4 5 6 7 8 9 1o 21 12 ]unespw

Wy

7 18 19 200 Z1 22 23 24 25 Ze6 27 28



FACBLEM NO,

ME = 0,7000LI0UID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

EOTTOM PRODUCT
0,51547865E+00

FLATE NO,. =
0.3568729385+00

PLATE NO, =
0,24635032E00

PLATE NO, =
0,20434329E+00

REFLUX
0110331163E490

TOP PRODUC
D,103311B3F+00
BOTTOM PRODUGCT

04155

81243E+01

0,32551670E+00
0,38979712E+00
0,41336304€400
0.40020911E+00
0.363cé50?E*90

0,36304507E+00

BESQOVERY FRaACTIANS

0,39058879E+00

0,15500455E+00

Dy25147354E+00

0,340245654E+00

D.39544750E+00

0,53364310F+00

0,53364310E+00

0,18603535€E+00

Top P RECOVE

87352:2+0

¢
"

RODUCT
0,309
SUMS OF RECOVERY F
0:18679978E*D

MOLES OF FEED AND
COMPONENT

1

2

3

FLATE VARIABLES

SUMMATIONS
0,1000000CE+DY
0,10000000E+02
6,10000000E+01
0,10000000E+01
0.10000000E+D1

RY FRACTIONS

6 0,63561924E4
RACT{ONS, SHOULD EQ
L 0,E2620803E+

PRODUCTS

EEN
0,15670000E+g2
0,41670000E+02
U,41660000k+p2

0,1000000CE+Q3

TEYPERATURES
0,10000000E+01
0,10000000E+01
0,10000000E+01
0,12000000E+01
0,1n0000000E+01

00 0,54047419E

UAL 1,0 AT STEADY S
00 0,82650934F

BoTToM PRODUCT
0,259739322+02
0.16275B8352+02
0,775023262+01

0,500000002+02

VAP3R FLOwS
0,50000000E02
0,10000000E+03
0,10000000E+03

0,10000000E403
0,10000000E+p3

10 31 12 ]unespw

«00

TATE
+00

ToP pRODUCT
0,51655915E+01
0.,18152254E+02
0,26682155E+02

0,5C000000E+C2

L;SU!J FLCOWS
«50000000E«02
ELCU"GUDroﬂZ
0 15000C00E+03
B.i?ﬂUOUBBE’GJ
C,50000000F+02

oY

17

Wy

VAP MOL ENTHALPY

18
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20

LIQ MOL ENTKALPY

2
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28



18953680E+00

£424023¢E+00

STEADY STATE
3323391ck+00

TCP PR20UCT
0,5G05618890E+01
0,1R175427E«0U2
0,267624632402
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0,50000000E+02

<
w
[
Y

©

VAP MOL ENTHALPY  LI1G mOL ENTHALPY

nmo
L 3
+ ¢ + 0
ooooam
TN S T ]
[— — N —}
o & e - O 3
oo o T
[S - W= NSNS NS ]
o= o
coooom
oDooorT
mom o mm o
b e
(=00 = I S = I ; |
> o
P
o
i

- A s -

L3 £3 C» €3 WD

(=
==

o

B R A B

R
anooo
P TR T O

+ +
. -

+ + 4
oG e e

el el el I
< O e

e

[ = s Y )
€2 Y 3 O CY =
ooooom
mom momam e
© o

M Ea G

-
(VST VTRY ¥ o

mim i

A A b R s
mmmimm
£«

oo
cocoococo
= ¥

O Gl A G DD
© oo

AV
AVAYAY
'

.cm 1 2 3 4 5 6 7 8 g 18 21 I2 1"'I|1esp'A

vy

17 18 18 200 21 22 23 24 25 26 27 28



N.16150558E+00
0,398149212F«00 0,25885427E+00
0,41627770E+00 0D,3457243gE+00
0,40440100F+03 0.40128359E+00
0.35¢:d1355~00 0,5369308RE+00

0,53693058E+00

0,17383772FE+00

ATIeT
RGDUCT

0,29714443E+10 3576670E+00 0,54441933E+00

SHEULD esQUaL
83955186EF400

©o oomn

[~ W=l

BOTTEM PRODUCT TCP PRODUCT
0,25140663=2+02 0,45533976E+01
0,16784058z+02 0,18200068Eg+02
0,80752792=2+01 0,2684485334E402
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MOLE FRACTIONS LISTED AS COMPINENTS PER PLATE
0,15471820E+00
0,26226704E+00
0,34R1192¢E+00

0,406326655+00

0,36449867E+00

SHAULD 140
A4628926E+00

BOTTOM PEDDUCT
0,24728140=+02
0,170399405+02
0,82359195%+01

0,560000003+02
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“ATTA
eQTTOM

oo o oo

PROUUCT &
0,14585167¢

ChHPSMQNTs PER PLATE
116786924E+00
26550888E+00
35033942E+00
y4UAE5904E+00
.3&690;305¢cc

0

04

ucT

T
78E=0 «3649F400E+00

ICT SECOVERY FHa
+01 > { 0,2014752cF+00
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1,2000_10UID “OLE FRACTIONS LISTED AS COMPINENTS PER PLATE

BOTTOM FPRIDUCT

g,¢7szghha;+53 0,35083098F+00 0,17094218E+00

PLATE NC,

D¢32230711E+00 ) E 0.26B5R952E00

0,35241110E+00
0,40317836E+00
0,36547920E+C00 0454245736E+00

0,36547920F+00

RECOVERY FRACTIONS, SWpULD EQUAL 1,0 AT STEADY STATE
+171142R6E*01 0,95950345E+00 0,8558563RE+00

AND FRODUETS

BOTTOM PRODUCT TOP PRODUST

0.,23911342=+02 0.,46181722E+01
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0,35568184E+00

U,41235638F+00

0,42543944E+00

0,41144494F«00

0.173927¢3E+00

0427151955E+00

0,35435352E+00

0,41159134E+00

0,365948L1E+00 0¢543890B04FE+00

0,36594811E+00 0,54389804E+00
TIpNS
26728407E+00 0,20874532E400
RY FRACTIONS
0,43910260E+00 0,455278209E+00
SHOULD EQUAL 1+:0 AT STEADY STATE
56588667E+0D 0,86152842E+00

BCTTOM PRONUGT
0,235195365402
0,177840922+02
0,r69637172+01

,500000002+02
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PLATE VARIABLES
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1,4000L1CU1D

0,41543951E+00
0,426pB8274E+00
0,41294545E+00 0.41390177E+00
3‘3663;634E‘00 0434561628E+00

0,54561628E+00

DUCT RESOVERY

A507£9E01 - 0,21221703E+00

RY FRAZTIONS
0,4334404 { 0.55484432E+00

AT STEADY STATE
D.86706135E+00

BOTTOM PHODUCT TOP,PRODUCT
0,23136209z+02 0.439334570E+01
0,180198302+02 0.,1R31G6817E+02
0,BB4006142+01 0,27280814E+02
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0,428224B%E+00

0,61436329E+00

0,17961464E+00

0.,27695925E+00

0,35790557E+00

0,816114185+00

0,365823%0F+00 0,54730347E+C0

0,54720347E+00

EQTTOM PRODU
0,1365¢ 0,21557206E+00
RY FRACTIONS
0,4¢044987E+00 0,55665926E+00
AT STEADY STATE
0,87744132E400

BOTTOM PRODUCT TCP PR
0,227710582+02 0,4293791
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PROSLENM NO,

TIME =

FLATE

0,36937B15E+00

0,42113571F+00

0,42947738E400

0.,5489531pF

0,36724998E+00 0,54p95310E

E3Y ¢

RACTIONS
0,44%218325+00

D,2188102QE

FRACTIONS
0,44082873E+00 0,55884914E

AT STEaADY S

0,87765934E
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0,B1B46G13E-01
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18184691550
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0,22193154E+00

0.86077825E+00
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0,37773445E+00 0,18741859E+00

0,42626294E+00 0,2841RQ031E+00
43174R16E+00

0.+362543C04E+00

0,41841776E+00 0,422203%8E+00

0,367038469E+00

0,35212205E+00

0,3676386%F+00 0¢55212206E+00

ESOVERY FRACTIQONS

21 0,45324508E+00 0,2249383pE+00
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31 0.2
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J.1000000CE*D3

0,50000000=+02 0,50020000E+02

wn
(™=

TevYPERATURES
0.,10000000E+51

VaPIR FLOAS
506000C0E*p2

0000000E+03

VAP MOL ENTHALPY  LIQ MOL ENTHALPY

.
el ol ol o
[en I o= B I ¢

3 -

oo

=]

coocoo

00000E+p3

206000E+p3

coooo
. . o=

o

oo

e Y]

s a s =

AN s s AT A

Y I

oo oo

©) 03 O o O

€1 ©3 €3 3

P

GE=E-E-2-1

oocooom

AVA
AVAVAY '
ay

c
=
D
L)
©

7 18 19 200 Z1 22 23 24 25 Ze6 27 28



0,38147670E+00 0,18982944E+00
FLATE NOD,

0.285004F4E+50 0D¢286358313E+00

0.36393154E400
0,4192398¢ 0,42406333F+00

?‘J'rlt'lgsa;h:\i

B105 0,36B8256376400 0¢55363558E+00
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CBLEM NO,

TIME = 2,00

Go0Lt LE FRACTIONS LISTED A3 COMPINENTS PER-PLATE

anTTAM 9 et

0,42238775E+40 0,19214876E+00

Pe

] s 28R44344E+00D
0,63375012E+00 0,36525078E+00
0,42026513E+00 0D,42584357E+00
D.Séﬂaéa36E°C 0+55509985E+00

0,55509935E+00
) 23061495E+00

BECOVERY FRACTIONS
99759E+00 0,68222745F+00 0,56622644E+00

FTHACTIONS, SHpULD EQUAL 1,0 AT STEADY
LS0474721E+00

BOTTCM PROODUCT TOP PRODUCT

0,21119387z+02 0,38173R99E«01
0,15273198:5+02 0,1P427461AE407
0,060741452+01 0¢27754%52E« 02

0,50000000=+0 0,5

PLATE VARIABLES

w

0O oo or

mo
w

LR I
=
“

L1QUID FLONWS VAP MDL ENTHALPY  LIC MOL ENTHALPY
,50000000E+02
), 50005000E+02

L13000V00E+03

15000000E+D

0,50000000E+02

S o oe W
o
Do >
3 €3

mmiTrmo

* 4+ 4+ Z
o =
ocoooo

Imomim

(=1

P bh e s b
o
oocooo
m

oA g s s

[= ==~ Nl
N S e |
oo o e in
[l el ¥ I
<

coocoo
£ 3 £ £ O L)
Do ooo T
[=

O oooo

v

+

[~ =~ = =]
s = = & =
(=N =N =]
AN

AVA
AVAVAY '
ay

28 24 25 Z& 27 28



0,17437753E00
0,29042642F=00
0,43446299E+00 0.36650415E+00
0,4212451SF+00 0,42754759E+00
3.36€ﬂ51555*00 0.55651332E+00
0.55651352E+00
0,23329038E+C0

RECOVZIRY FHACTIONS
0,84255049E+00 0,46792345E+00

RECOVERY F
114732693E4¢C

AT STEADY STATE
0,90124322E+00
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w
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TOM PRONUCT
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PRCBLEM NO, :
TIME = 2,2000L10UID MOLE FRACTIONS LISTED AS COMPINENTS PLR PLATE

T

0,39258557E+00 0,19651972E+00

0.27264395 0,43503907E+00 0,29231657E+00

PLATE NO,
0, 1967R147E+D0 0,43552257F+00 0,36769556E+00

0,42917844E+00
D,36906714E+00 0.55787739E+p0

0,36606714E+00 0,55787739E+00

VERY FRACTIONS
0,47106500E400 0,23585140E+00

wﬁcﬁ»-qv FRACTIONS
0,442R4514E+00 0,56956000E+00

SUMS OF RECOVERY FRACTIONS, SHEOULD EQUAL 1.0 AT STEADY STATE
0,145156028+01 0,91391015E+00 0,90542140E+00

¥OLES OF FEFD AND PRODUCTS
COMPONENT FEED BOTTOM PROJUCT TOP PRIDUST

0.15670006E+(2 0,205447362402 0,36527733E01

0,41670000E+02 0,194292792402 9,18453357E402

U.41560000E=02 0,58259857z+01 0,27893870E02

0,500000002+02 0.,500CD0000E+0Q2

TEMPERATURES VAPAR FLOAS [ VAP MOL ENTHALPy LI0 MOL ENTHALPY
0,10000000E+01 0.57000000E+p2
0,10000000E+01 0,10000000E403 -
0.10000000E+01 0,10000000E+03
0,10000000E+01 0.10000000E+03
0.13:09"gﬂu‘u‘ 0,10000000E+03
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'2,3000L1001D

BOTTOY FRODUCT
0,40549525E+00

MOLE FRACTIONS LISTFD AS COMPONENTS PRER PLATE

0,39592727C+00

0,436960692+00

0,43633238E+C0

0,19857747E+00

G429411954E400

0,36882%52E+00p

FLATE NOD,

0.146224522+00 0,423035654E+00 0,43073874E+00

0,36929025£400 0,55016078E+00

TOP PROTU
0,7151E69673=01 0,369290255+00 0,55919078E+00
BOTTGM PRODUCT RECOVERY

0,121624725E+01

17472E+00 0,23833110E+00
NS
0,44311285E+00 0,57113632E+00
RECOVERY FRACT]ONS, SHQULD EQUAL 1.0 AT STEADY STATE
14307565E+01 0,518418758E+00 0,20544742E+00

MOLES CF FEED AND PRODUCTS

BOTTOM PRCAUCT
0,720274763z+02
0,197963645+02
0,0928R737z2+01

TOP PRODUAT
0,357594E3E+01
0,18454513E+02
0,27959539E402

0.,50000000=+02 0.,50000000€E+02

TEMPERATURES VAPIR FLORS LIOUID FLCMS VAP MOL ENTHALPY LI1CG MOL ENTHALPY

ooooo
a s = & ®

et ol

0,10000p00E~01
0,10000000E+01
N.,10000000E+01
0,10000000E+01
0,10000000E+01

9 10 11 12 1unesp"'

0,50000000E+(2
0,10000000E+¢3
0,1000GC00E+p3
G,10000C00E+p3
C,10000000E+(p3

0,50000000E«02
7,50000000E+02
9,15000000E«33
D,15000000E+03
7,50000000E«02
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cm

FRCBLEM NO, .
TIME = 2,4000LI0UID MOLE FRACTIONS L ISTED AS COMPONENTS PER PLATE

BDTTUH PRODUCT
0,400318162+00

FLATE NO, =
0426537704E+00

0,39912836E+00
0,43878416E+00
0,43709558E+00
0,42355438E+00
0.36949248E+00

0.36949218E+00

T RECQVERY FRACTIQNS

TOP FRCDUCT RECOVERY
D4210117BZE+DQ

FRACTIONS

0,47601572E+00

FRACTIONS

0,44335515E+00

0,%2227087E+00

SHOULD EQUAL

0,20055348E00

0,29583881E+00D

0,369908¢0E+00

0,¢3223157E+00

0,56045454E+00

0+56045454E+0p

0,24070259E+00

0,67265307E+00

1:0 AT STEADY STATE

0,31335576E+00

CLES OF FEED AND PRODUCTS

COMPONENT FEED
1 0,15670000E*p2
2 0,41670000E+p2
3 0,41660000E402

0,10000000E+03

BOTTOM PRODUCT
0,200159085+02
0,196564183+02
0,10027674z+02

0,50000000=+02

TOP pPRODUCT
0,350268¢05+01
0,18474609E402
0,28022727E+02

0,50000000E+02

FLATE VARIABLES

SUHMAT:GMS
DUF'C?Eaﬂl

PERATURES
0000E+D1
0000E+nl
C”UD[*UI

ﬂ DUGE~01

10 31 12 ]unespw

VAPIR FLOAS
0,50000000k+02
0,10000000E+p3
0,10600000E+p3
0,10000000E+03
0,10000000E4+03

UID FLOWS
00000E«02
U_'_f‘f—onz
GOGOpE+Q3
D0000E«DJ
00000E+02
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PRCBLEM NC

TIME =

2,5000_10U1D MOLS FRACTIONS LISTED AS COMPONENTS PER PLATE

0,40219318E+00 £,20245044E+00

C,44051438E+00 29747640E+0Q

0,43781506E+00 0,37093530E+00

0,424624345400 0,83366019E+00

0,36947423E+00 04561656947E+00

TOP PRODUCT

B.68856307E701 0,36967423F+00 0.56186947E+00

R ,;&C‘Ja
0,48259321E+00

0,24257937E+00

TRACTIONS
0,44357359E+00 0.,57411122E+00

IVERY FRACTIONS,
S598E+01

SHOULD FGUAL 1,0 AT STEADY STATE
0.92646679E+00 0,71709059E+00

OF FEED AND PROODUCTS

COMPONENT FEED BOTTOM PRODUCT TOP PR2DUCT

0,19767820=+02 0:34323153+01
0,201006%92+02 0,18403711E+02
0,10122521=#02 0,280834/3g+02
0.10000000E*03

0,50000000=2+02 0,50000000E+0D2

PLATE VARIABLES

o

-4

TEWD-=L?UGES VAPIR FLOAS LICUID FLOWS VAP MOL ENTHALPY  L10 MOL ENTHALPY

oo n

coooo X
Cooo oD
oo ooo

R R== =

[ =0 = I = B S B = |
-« m oo
P
[ == B = B o= Y = Y & )
SR == ==~ 4
mMmmmmo

© o

> + + ¢ b L

oo oo an
el

GOO0QODE+NL

n 10 00QUOE+DL
n.tcucﬂacﬁE~oi
10000500E+01
0,10000000E+0L

-
-
1%
2]
=

0,50060000E+02
0,1C0Q00000E+03
O.;u.lﬂuﬂ Eep3
0,10000000E+03
3.1303000DE‘53

5C000n000E+02
U 00000E«p2
CD'"UU:*05
LGN0E«DJ
nU0DEeDN2
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20
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22
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? L6000LICUID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

BOTTOM FRODUCT

Dy 390602502+C0

NS
14

'
5&

PLATE NO, =
D+13562466FE+00

RE
[}

ToP PRQDUCT
0,673257%5E~01

0,20542618E400
0,46295602E400
0,43849345E400
0,42534914E+00
0.369337682400

0,369R3766E+00

0,20427092E+00

0.,29904254E+00

0,37191306E400

0,43502624E+00

0456283659540

0456283659E+00

FRACTIONS

0,488641252E+00 516433E+00

RECOVERY FRACTIONS
2 44376969E+400 0,47551159E+00

OF RECOVERY FRACTIONS, SHEULD EQUAL 1,0 AT STEADY STATE
0,13735113E+01 0,92988222E+00 0,32067532E+00

MOLES CF FEED AND PRODUCTS

CCMPONENT
1

2
3

PLATE VARIABLFS

Pl el el
DO S oo
Lo = Y & B o5 B & ]
G o e o

BOTTNM PRODUCT
0,1953n145:2+02
0,202563092+02
0,102135465+02

TGP PRIDUCT
0,33662877E+01
0,18491R83F402
D,26814102%E+02

0,5C00000CE+C2

SUMMATIONS

0,50000C00E2+02

T;*FanTURES
0,1p000000E+p1
0,10000000E+01
3'1:0030005-31

IUUDEGGDE+01
0.; f00p0DE+01

g  10) 21

VAPJR FLOAS
0,50000000E+02
0,10000G500E+03
0,10000000E+03
0,10000000E+p3
0,10000000E¢93

L unesp™

LIOULD FLOWS
0,50006000E«n2
0,50000000E+02
0.,15000000E+03
0,15000000E+03
0,50000000E«02

17

(S 4]

VAP MOL ENTHALPY

18

1:9

20

LIC mMOL ENYHALPY

21

22

23

24

25

26

27

28



'?.?GGULIGUID MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

E"TTL“‘ FRIDJCT
1 386050532+00 0,40703184E+00 0,20601754E+00

FLATE NO, =
0,255754845400 0,64371350E+00 0,30053459E+00
FLATE NO, =
0,18802255E+00 0,43943318E+00 0.3728¢427E400

0,42603135E+00 0,43633253F+00
0,36908375£400 0,56395704E+00

0,36998375E+00 0.56395704E+00

FRACTIQNS
0,489479058+00 0,24724073E00

TOP PROGUCT RECOVERY FRACTIONS
0,19R8138012+00 0,443044985+00 0,47685675E+00

-an,r:nws. SHQULD EGUAL 1,0 AT STEADY STATE
©0,73342403E+00 0,92411747E+00

MOLES OF FEED AND PRCDUCTS

BOTTOM PROANUCT TOP PRODUCT

0,19302526z+02 0,33029606E+01
0,1P499137E02
0,28197852E+02

0,50000000=+02 0,50000000E+02
FLATE VARIABLES

¢"~9a710v5 TE¥PERATURES VaP2R FLOAS LIOUID FLOWS VAP MOL ENTHALPY  L10 MOL ENTHALPY
0.10000000E-T 0,10000000E+01 0. sz"acaana~gz 2,50000000E+02
3.¢":"“?:35vf* 0.,10000000E+01 0,10000000E+p3 3,50000000E+02
0,10000000E+01 0,10000300E+01 0.10035300E‘us [ 000000E+03
0,10000000E+01 0,10000p00E+01 0,10000000E+93 ¢ Janﬂone-ns
0.10000000E+01 0,10000000E«n1 0,10000000E+03 C,50C00000E+n2

5
5¢

5
1
1
5

"
.
"
.
.

cm 1 2 3 4 5 6 7 8 g 18 21 I2 lunespm

17 18 18 200 21 22 23 24 25 26 27 28

vy



MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

0,3816927 0 0,41061465E+00 0,20769314E+00

PLATE NO, =

0.25265089E+00 0,44549104E+00 0,301955807E+00
0,43973651E+00 0,37373132E+00

0,42667339E+00 0,43758138E400

064854200201 0,37041370E+00 0,56503210F+00

0,37041370E+00 0,565032L0E+00

COVERY FRACTIpNS
0,45269817F+00 0D,24927155E+00

QNUCT RFCOVSRY THACTION

ONS
19452370E+00 0,44440091E+00 0,57814703E«00

SUMS OF RECUVERY FRACTIONS, SHOULD EGUAL 1,0 AT STEADY STATE
0,33393714E+01 0,73679908E+00 0,92741857E+00

BOTTOM PRODUCT TOP PIIDUCT

0,190846105402 0,32427100E401
0,20530733z2+02 0,1R505685€+02
0,10382657z+02 0,2F251605E«02

0,50000000=2%02 0,50000000E+02

PLATE VvARIAFLES

Te“PERATURES VAPIR FLOAS 1 VaP NMOL ENTHALPY  LIG MOL ENTHALPY
0,1p000Q00E+01 0,50000000E+p2 5
0.10000000E+n1 0,10000000E+g3
0,100C0p00E+01 0,10000000E+g3
0,10C00000E«01 0,10000000E03 )
0,10000p000E«01 0,10000000E«p3

=1

500000060E+02
15000000E«n3
13000000E«03
50000000E+02
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FRCBLEM NO,

TIME =

2,9000_10UID MOLE FRACTIONS LISTED AS éO!P:NENTS PER PLATE

BOTTOM PHODJCT

04+377520%65+00 0,41347909E«0C0 0.20929995E+00

PLATE N
0,250091 0,44659265E+00 0,30331622E+00

0,44030555E+00 0,37457647E+00

0,42727751E+00 0,43877570E+00

0,37022868E+00

0,56606311E+00

0,37022B6BE+D0 0,56606314E4+00
PRODUCT RECOVERY FRACTIQNS
11323364901 0,49577525E+00 0,25120013E+00
TOP PRCDUCT RECOVERY FHRACTIONS
0:,191086425+00 0,44423888E+00 0,47938443E+00
OF RECUVERY FHACTJONS, SHpULD FQUAL 4,0 AT STEADY STATE
0,137234228E+01 0,540p01412E+00( D.3305R456E+00

MOLES OF FEED AND PRCDUCTS

CCMPONENT FEED BOTTOM PRODUCT TOP pRODUZT

0.

1567C0000E+p2
4167000%E+p2
4166A0000E+p2

1000C000E+03

0,18R760482+02
0,20A58954z402
0,104649072+02

0,50000000=2+02

0,31854107E+01
0,185114345402
0,28303155E+02

0.50000000E+02

FLATE VARIAELES

SUMMATIONS
0.10C00000E+CL
0,100C00000E+DY

«1000000NE+01
0,10000000E+01

0.10000000E+01

TEMPERATURES
0,10000000E+01
0,1000000C0E+01
0,10000000E«D1
D.,100U0Q00E~D1
0,10000000E+01

VAPIR FLOwS
0,50000000E+p2
0,10000000E«03
0,10000000E+03
0,10000000E+p3
0,10000000E+03
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=
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LICUID FLOWS
0,50000C000E«02
0,50000000E«D2
0,15000000E«03
C,15000000E+03
0,50000000F«02

17

VAP MOL ENTHALPY

18 29 20

LIG MOL ENTHALPY

21. 22 23



PROBLEM NN, ‘
TIME = 3,0000.10U1D MOLE FRACTIONS LISTED AS COMPONENTS PER PLATE

BOTTOM FRODJCT

D+37352991E+50 0,41562955E+00 0,21084054E+00

PLATE NO, = L
0,247465765+00 0,44792212E+00 0,30461212E+00

PLATE NO, =

841E3775%45+00 0.44084226E+00 0,3753RL184E=00
ND
aT

FLATE . =
D+1322386%9E+00 0.42784585E+00 0+43991716E+00

HEFLUX s
0,8261F749E~01 0,37032980=+00 0,56705145E+00
0,37032980€+00 0e56705145E+00

FRACTIONS
0,49871556E+00 0,25304914E+00

TOP PRCDUCT RECOVZIRY FRAZTIONS
Dv18751BA9E+MNY 0,44435022E+00 0,58057053E400

SUMS OF RECCVERY FRACTICNS, SHOULD EQUAL 140 AT STEADY STATE
0,13081844E5+01 0,94307578F+00 0,23364977E+00

MOLES COF FEED AND PRUDUCTS
COMPONENT FEED BOTTOM PRODUCT TOP PRODUCT
1 0.,15670000E+p2 0,1867K45962+02 0,31309375E+01
2 0,41670000E+(2 0,20781477z+02 0,18518490E+02
3 D,41660000k+p2 0,10542027=+02 0,28352572E+L2
0,10U00050E«g3 0,50000000F+02 0,50000000E+02
FLATE VARIABLES

TE“PERATURES VAPIR FLOWS
0,10000000E+21 0.50000000E+p2

1CUID FLOWS VAP MOL ENTHALPY  L1Q MOL ENTHALPY
G00000Q0E~n2
0,10000000E«0L 0,10000000E+93 0000000E+02
0.,100000C0E+01 0,10000000E«p3 ;naeunus+93
¢
0o

oDoooWwn

0,10000000E+01 +10000000E+p3 00000E«0d
0,10000p00E+n1 0,10000000E+p3 0BCO0QE«(C2
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PROBLEM NO,
4f

80TTOM PRODJCT
0,36971232E+00

0:18250221E*00

PLATE NO, = 3
0,130612455+00

REFLUX
0.615833345~01

ao
ME = 3,1000L1QUID MOLE

0,41757036E+00
0,449¢830G92+00
0,44134847E+00
0,42838041E+00
0.3?0415125«60
0.37041812E400

5
1oNsS

152431200

TOP PRODUCT RECOVEZRY FRACT]ONS

18471306E+00

SUMS OF RECOVERY FRACTJONS,

0,12936282E+01

0,44446618F+00

0,94595050F+00

SHOULD EQUAL 1.0

FRACTIONS LISTED AS COMPONENTS PER PLATE

0,21234732E+00D

0,30584858E400

0,37614933E+00

C,44100815E+00

0,56799835F+00

0.56799855E+0D

0,25482156E+0C

0,58170733E+00

AT STEADY STATE
0,93652889E+00

MOLES CF FEED AND PRODUCTS

COMPONENT

L) a o™

1
4
4

0.,10000000E+03
FLATE VARIABLES

SUMMATIONS
0,10000000E+01 o
D.,1UC0C000E=*DL ]

«100C0000E+DL 0
0
[+

TEMPERATURES
10000000E+D1
10000000E+01
1p000600E+D1
10600000E+01
10000000E«01

0,10000C00E+0Y
0,10000000E+U1

5 6 7 8 g 107 @

BOTTOM PRONUCT
0,18485816=+02
0,20R985182+02
0,106158602+02

0,50000000z+02

YAPOR FLO®S
0.50000000E+02
,1G000000E+03
G.lcﬂ“ 000E+Q3
0,10000000E403
0.100000305*05

T 12

unesp™

TOP PRODUZT

0,30791557E+01
0,18520906E+02
0,25399227E402

0,50000000E+02

CO0UDOE+D2
'DDGUUDE+03
DQOU00E+DS
00000DE+D2

A¥A
AVAYEY

vy

17

VAP MOL ENTHALPY

18 29 20

LIO MOL ENTHALPY

21. 22 23

24

25




.PROBLEM NO,
TIME = 3,2000010U1D MOLE FRACTIONS LISTED AS COMPINENTS PER PLATE

EOTTOM PRODUCT
0,366061585+00 0,42020578E+00 0,21373264E+00

0,45037901F-00 6.,30702858E+00

0,44182591E+00 0.3768R070E+00

ND, =
0,125066145+00 0,428pR309E+00 0,44205077E+00

REFLUX
D+60595521E=0 D.37045461E+00 0,568905&5E«00
TOP PRODUCT

UL

De60599541E701 0,37049464E+00 0,56890585E+00

PRODUCT OVERY FRACTIQNS
1097¢ 0,50420660E+00 0,25652024E+00

TOP PRODUCT RECAVSRY FRACTIONS
B,16176227E+00 . D,44455797E+00 0,68270626E+00

ACTIONS, SHOULD EQUAL 1,0 AT STEADY STATE
0,74876457E+00 0.,539315648E+00

CCMPONENT FEED BOTTOM PRCOUCT TOP PRODUST
1 V.15670000E+02 0,18303079z+02 0,30299770E+01
0,41670000E+02 0,21010289=+02 D,185247312+02
0,41680000E*p2 0,106865632z02 0,28445272E+(2

0,5000p0000=5+02 0,500000C0E«02
PLATE VARIABLES

VAP3R FLOWS VK VaP MOL ENTHALPY  LI1Q MOL ENTHALPY
0,50000000E+02
0,10000000E+p3
0,10000000Ep3
0,10000000E+03
0,10000000E+03

(N N-N-F-% 3

oooooDn
0 oo -4
MMMMmmM C
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